


POWER 

















Volume 65 New York, February 22, 1927 





Number 8 








SUCCESSFUL industrialist, talk- 

ing about the capabilities of 
men, especially their power of initi- 
ative, their willingness to assume 
responsibility, their ability to go to it 
‘on their own,” remarked: 


“Nobody ever succeeded because 
somebody wanted him to succeed.” 


One may get inspiration, suggestion, 
encouragement from others, but no 
matter how hard and persistently some- 
body else steps on the gas, he never will 
get started so long as the tank is empty. 


Advice, direction and good wishes 
may give him a running start, but he 
will not hold out and get anywhere 
until he sees that the old boat is ready 
for the road and stocked for the trip; 
until he takes the wheel himself, with 
his goal definitely in mind, a good idea 
of the road and fixed determination to 
get there. 


Few wiil be interested in and glory 
at his success. More will envy and 
decry him if he succeeds and roll rocks 
in his way rather than smooth his path. 





Progress is relative. Many resent 
being passed in the scramble for wealth, 








Success is Self-Motivated 


for office, for preferment and public 
approval. 


It is not because they want him to 
that anybody succeeds. 


A man full of pep and ambition and 
appreciation of the possibilities comes 
into the power department of an ancient 


industry. 


[here is a great opportunity for 
somebody to win a goal by putting 
that plant upon its feet. 


Do you think he could do it because 
the men who have been there tor years 
and have not done it want him to 


tt i 
succeed? 


Even the management and _propri- 
etors are prone to resent interference 
instead of welcoming interested en- 
deavor for improvement. 


If he succeeds, it will be by reason 
of seit-confidence and resourcefulness 
that will overcome the inertia and in 
difference that have let the plant run 
down, and the jealousy and resentment 
of those who have 
not had the interest 
and ability to keep 
it up to date. 
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chanical power, using 
the term in its broad 
sense, is venerated in 
large quantities by tur- 


bine-driven blowers, 


imum utilization of the fuel used. Some features of 
particular interest to power engineers are: Automatic 
combustion control: steam accumulators; waste-heat 
boilers; turbine-driven compressors, blowers and ey- 
hausters with utilization of steam bled from the com- 
pressor turbines and exhaust from other apparatus. 











Without going 
details of gas manu 
turing technique, 1 
worth noting that 


main gas holder | 
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the new “wate 


type and of 15,000 
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cu.ft. capacity, a size equal to the largest in operation or 
under construction in the world. 

The present boiler house contains 6,150-sq.ft. 
cross-drum, horizontal boilers. These are built to oper- 
ate at 240 lb. gage pressure at 300 per cent of rating, 
with superheaters to yield 100 deg. superheat at normal 
rating, when the operating pressure is 225 lb. at the 
superheater outlet. 

The setting height is 14 ft., and the fuel 
on traveling-g that will develop 
ent of boiler rating with either coke breeze or anthra- 
cite. The stokers are fed by traveling larries. By the 
ise of these larries a central coal tower is permitted. 
is in the center the ultimate 
that an unusually light boiler room is obtainable. 


four 


is burned 


rate stokers 275 per 


house, 


The 


This of boiler so 


suunker itself has a division wall, permitting the stor- 
ive of coal and coke breeze separately, and they are 
o fed to the boilers, avoiding unsatisfactory fires 


btained with imperfect mixtures of these fuels. 
The air supply to these stokers is furnished by three 
60,000-cu.ft.-per-min. forced-draft fans with turbine 
drives. 
which 
are installed, 
pumps will 
orks boilers and eight waste-heat 
emaining pump as a spare. 
rom an open-type metering 
water 


boiler-feed of 
boilers at full 


rdinary conditions 


Three pumps, one 


overload, 


can supply 
and under 
carry the four 
leaving the 
These pumps take suction 
feed-water heater, where 
is heated to approximately 210 The 
water Is for boiler-feed purposes after 
issing through zeolite feed-water that have 
capacity of 11,2 per Feed-water 
control the supply to 
as well as to the works boilers. 
the from the plant, 
luicing system is installed. The stokers dump directly 
nto hoppers open to a trough below. Salt water, 
the gas will the 
ise to ashes trough 
pit. 

of the 
n control, 


LWO 


two 
boilers, 


he 


cal city 


deg. 


used 


softeners 


250 gal. hour. 


water 


regu- 
waste-heat 


ators 
jiler 


lo dispose of 


each 


ashes boiler a 


£ 


used 
boiler 
to 


returned to 
the 


condensers, be 


the 


sluice through an 
of automatic combus- 
compressed air and oil, has 
The master con- 
gage along with four 
meters, recording feed-temperature 
rmometers and recording pressure 


standard 
actuated 
n installed in the 
troller mounted 
am-flow air-flow 


One svstems 


bv 


boiler house. 


is on a board 


L 


} 


gage. 
\ll boiler-room auxiliaries are steam driven, turbine 
e being used for feed and service pumps and forced- 
draft fans. The steam drives were due 
ideration of electric drive, the process 
steam being a determining factor 
vidual engine drives were for 
they made possible an extremely 
speed control at low 
chief for 


after 
for 
final 
the stokers 
flexible and 


chosen 
need 
the 


in choice. 


selected 
{ iuse 

ple cost. 
demand 
turbine-driven 
steam 


he high-pressure 
yas 

required 
exhausters, 
turbine 


steam comes 


the High-pres- 
turbine-driven gas 
gas-plant auxiliaries, and 
installed for emergency use. 
amount of electrical energy, chiefly for 
iel handling, is required by the plant, 
this is normally supplied through a connection with 
‘ublic Service electric distribution system. 

nN be 


6). the 


compressors. 


is also for 


and 


eYs 


a 


% Ve. 


generator 


a small of 


ny 


and fi 


lav seen by a study of the steam-flow diagram 


tied in with 
way 


power has been ingeniously 


a in 


such 


nufacturing 


processes a 


as 


to 
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maximum utilization of the fuel burned in 
furnaces and gas generators. 

For example, steam for the water-gas run of these 
generators is supplied by the exhaust of steam-driven 


auxiliaries, supplemented, as far as necessary, by steam 


achieve 
boiler 


a 
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Fig. 1—Layout of gas pla it 
Principal power and steam equipment is in beiler house, com 
pressor house and generator house 
bled after the first stage of the compressor turbines. 


Fluctuations are taken up by two steam accumulators 
installed between the low-pressure steam supply and 
the generators. During the blow high-pressure steam 
is produced by waste-heat boilers on the generators. 

A 


sors 


separate building houses the turbine yas compres- 
and exhausters with their auxiliaries. This build- 
ing contains four compressors for yas distribution and 
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Fig. 2 (Left) —The two steam 

accumulators take exhaust and 

bled steam and discharge to the 
water-gas generators 





Fig. 3 (Right)—Automatie con- 
trol for the steam accumulators 
W he n the accumulator pressure falls 


below 74 Ib., the regulators admit bled 
steunm and then live steam 


Fig. 4 (Below)—This half of the 
gas generator house now contains 
eight turbine-driven gas blowers 
and one 400-kva. turbine 
generator 
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three gas exhausters. In the basement are the con- 
densers, pumps and piping headers. For the complete 
plant this building will be extended to house six com- 
pressors and four exhausters. 

These machines are the latest development in centrif- 
ugal gas-pumping machinery, and their operation will 
doubtless excite considerable interest in the gas indus- 
try. They are of 25,000 cu.ft. per min. capacity at 15 Ib. 
gas pressure. Compression is effected in five stages 
with the use of impellers of the single-inlet type, 
shrouded. The inter-stage diaphragms are provided 
with water jackets for cooling the gas during compres- 
sion and between stages. 

Each compressor will operate over a speed range of 
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turbine-driven pumps in the boiler house adjacent. 
These take suction from a 48-in. intake flume providing, 
by gravity flow, salt water from the Passaic River. 

The exhausters, of which three are now installed, 
are of the centrifugal type with single-inlet impellers 
mounted on an extension of the turbine shaft, so that 
there will be but two bearings for the entire machine. 
These exhausters are rated at 14,400 cu.ft. per min. at 
3.45/3.8 lb. equivalent standard air pressure, and will 
be driven at 4,400/4,650 r.p.m. by a 175-hp. single- 
stage Curtis non-condensing steam turbine. 

In connection with the eight water-gas generators 
there are installed the same number of vertical waste- 
heat boilers. These are 7 ft. 6 in. in diameter with 4-in. 











/ 


ome 








Fig. 5—Each of the four turbine-driven gas compressors (right) can compress 25,000 cu.ft. of gas 


per minute to 15 lb. gage pressure. 


%,500 to 4,300 r.p.m. and is driven by a three-stage 
Curtis automatic extraction condensing steam turbine, 
rated 1,037/1,740 hp. (corresponding to blower rating) 
with a maximum turbine rating of 2,500 horsepower. 

These turbines are provided with suitable openings 
and valve mechanism to permit automatic extraction of 
steam from the first stage, at pressures ranging from 
10 Ib. to 20 lb. gage, depending on the setting. 

When boosting 25,000 cu.ft. per min. of gas at 15 
ib. gage pressure, 45,700 lb. of steam per hour may be 
xtracted at 15 Ib. pressure with a total steam flow 
0 the throttle of 47,300 Ib. per hour. 

Each of these large turbines is served by a low level, 
\ulti-jet condenser to produce a vacuum on the machine 
f 28 in. (30 in. barometer) with a steam flow of 18,500 
. per hour, which is the flow at full load with zero 
‘traction. 

The condensing water is supplied by centrifugal 





On the left are three gas exhausters 


tubes 22 ft. long and designed for a steam working 
pressure of 240 lb. per sq.in. The total heating surface 
is approximately 4,080 sq.ft. per boiler. 

Each gas-generator will be served by a turbine-driven 
centrifugal blower of 22,000 cu.ft. per min. capacity 
at 42 in. water pressure. These machines have two 
bearings, the turbine shaft being extended to carry the 
impeller, which is of the double-inlet type. The com- 
pressor, running at a speed range from 3,450 to 3,890 
r.p.m., is direct-connected to a 199-250-hp. single-stage 
Curtis non-condensing steam turbine. 

For more efficient utilization of the exhaust steam 
from the turbine-driven auxiliaries throughout the 
plant and for a maintenance of a constant pressure on 
the low-pressure loop feeding the water gas generators, 
two steam accumulators are installed. These are 8 ft. 
in diameter and 30 ft. long. 

Each accumulator is designed to store 900 Ib. of 
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steam between a maximum pressure of 15 lb. and a 
minimum of 7} lb. per sq.in. gage. The whole system 
is capable of passing steam to the low-pressure loop at 
the rate of 125,000 lb. per hour. 

The piping arrangement provides for an_ inlet 
manifold to the two accumulators, into which is intro- 
duced the exhaust steam from the auxiliaries, the 
bleeder connection from the extraction turbines and a 
high-pressure steam connection. The exhaust steam 
flow is not restricted, but the bleeder and high-pressure 
lines have balanced valves operated by the regulator. 

The outlets of the two accumulators are provided 
with a 24-in. discharge manifold, which is fitted with 
a balanced regulating valve controlling the output from 
the accumulators. 

The regulator operates to control the flow of steam 
from the accumulator to the low-pressure loop feeding 
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the gas generators, holding the bleeder valve and the 
high-pressure valve closed until the butterfly valve is 
wide open and the pressure of the accumulator is 
brought down to the minimum. A further demand for 
low-pressure steam will cause the regulator to open first 
the bleeder valve and then (if necessary) the high- 
pressure valve, admitting a sufficient amount of bleeder 
and high-pressure steam to maintain the pressure to 
the generators at the minimum amount. 

A deerease in demand or an increase in exhaust- 
steam supply will cause the high-pressure valve to close 
first, then the bleeder valve, pressure in the accumu- 
lator building up and storing steam in the water until 
the limiting pressure has been reached. This pressure 
is determined by the setting of the relief valve. 

Any further increase in supply of low-pressure steam 
will escape to atmosphere through the relief valve. 

This system gives a supply of low-pressure steam at 
constant pressure, and by storage in the accumulator 
the consumption of high-pressure steam is reduced to 
a minimum and the exhaust steam obtained during the 
blow is stored for use during the run. 
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On account of the large quantities of fuel required 
for the water-gas generators, fuel for the boiler house 
is handled by the same system. The capacity of the 
present fuel-handling system as designed by the Public 
Service Production Company is 1,000 tons of run-of- 
mine coal or 700 tons of coke in an 8-hour day. 

At present five 30-in. conveyor belts, one screen sta- 
tion and two car hoppers are installed. Coal is charged 
into hoppers at the dock from railroad cars or, for the 
present, by locomotive cranes, from barges. It is dis- 
charged by special feeders onto either or both of the two 
main belts, which are 420 ft. long and rise at an angle 
of 13 degrees. 

These belts terminate in the screening tower which 
is located to the west of the generator house. Here, by 
means of a rotary grizzly and vibrating screen, coke 
? in. and larger is fed to the generator house belt and 
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Waste-Heat 















































Simplified steam-flow diagram showing how maximum utilization of heat is obtained 
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the screenings under 


in. to either of two belt con- 
veyors feeding the boiler-house bunker. Or at the same 
time coal may be fed to the screening tower and through 
a crusher or not, as required, is fed to the boiler house 

The main feeder belts are duplicated side by side to 
permit such a service of two different fuels to two dif 
ferent receiving bunkers at one time, as well as to 
obtain the continuity of operation secured by a dupli 
cate installation. The total fuel-handling system re 
quires 3,560 ft. of 30-in. belting. 

Energy for the electrically driven equipment is sup 
plied by the Public Service Electric & Gas Compan, 
at 2,400-volt two-phase. At the plant substation 
located in the screening tower, it is stepped dow: 
through two 200-kva. transformers to 440-volt three 
phase for auxiliary power and 220/110-volt single 
phase for lighting. The general distribution systen 
for the plant is all underground in conduits. 

The only auxiliaries of size that 


are electrical! 


driven are the fuel-handling motors, which are totall 
inclosed and arranged for full voltage starting wit 
centrally located control equipment. 
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Engineers as Pinch-Hitters 


By C. E. 


MONG the many terms that have been applied to 


operating engineers, there stands out in the 
writer’s memory, one in particular’ which, 
although non-committal in meaning, has a world of 


hidden truth in it, namely, “Pinch Hitters.” 

Operating engineers are all pinch-hitters. The work 
follows usually a monotonous course, day in and day 
out, and only average exertion is required in the per- 
formance of the duties. But an emergency arises. 
Immediately they must respond, and produce the hit, 
not 50 per cent of the time, as do the pinch-hitters of 
sport, but every time, and without delay. They must 
act to set aright the deranged apparatus and bring 
ation back to normal. 


COLBORN* 


writer: If the turbine driving the pump was stopped, 
it had to be started, which meant that the throttle 
valve must be repaired. Meanwhile, to conserve all pos- 
sible water in the boilers, they must be kept from 
popping. Therefore the two main turbines were allowed 
to operate at no load, putting a small demand on the 
boilers. The boilers had considerable water stored in 
them, and by cooling down the fires to the limit, the 
pressure was dropped to a safe point in short order. 
No tubes leaked, 
for operation 
namely, 


and when the pump was again ready 
there was but one thing to be done, 
water must be put back in the boilers. A plenti- 
ful supply of this was available owing to the continued 
operation of 





oper the turbines and condenser pumps, which 

A certain power plant in the hills of West Virginia were steam driven, and the feed valves were opened 
was running along with a peak load around 20,000 very slowly. Everything held and 24-hour prospec- 
kw. Everything was in tive shutdown was. re- 
its usual good operating duced to a 20 - minute 
condition, and no one was interruption. The other 
particularly on the alert PERATING ENGINEERS are pinch hitters. course of action—to trip 
for trouble. The plant Their salaries are out of proportion to their everything out of service 
contained four _ boilers, physical exertions; their jobs are soft and secure, and rely on the steam 


two turbine - generators 
and three boiler - feed 
pumps as essential units. 
Two of the pumps were 
out of service for the day, 


business tides; 


per ce nt. 


so to speak; they are shie lded from the extremes 
of the weather and from the rise and fall of the 
but when trouble comes 
is up to them to step in and fill the breach LOO 
Their worth to their employe rs may 
be judged entirely by their ability in such cases. 


service pumps to supply 
enough water, the 
steam failed, to 
permit quenching the fires 

could have resulted only 


as 
. then it ah ONS 
pressure 


j is § » » i _ arge yy ) F 

one being dismantled, the An hours inte rruption may cost the company oe i large numbe r ol 
1 at ite ¢ sh 7 . 1g . gleag 
other having its turbine more money than can be pared off the coal bill surned tubes, for it takes 
drive steam supply line in a year’s hard labor. a lot of water to put out 
disconnected. The third the fire on the stokers of 





pump, which was in oper- 








ation, had been recently 

overhauled and was thought to be in first-class condi- 
tion. Noon came and, the load fell off, everyone 
sased off for lunch, the superintendent going to his 
home, a short distance away. Suddenly the feed pres- 
sure fell off, the feed pump slowed down and stopped 
and the water level in the boilers started for the grate 
bars. Here was a real emergency. A hurried exam- 
ination indicated that the throttle valve disk had 
dropped off on the turbine driving the boiler-feed pump, 
steam pressure at once closing the valve. 

A hurried call brought the superintendent. The 
valve was jerked open, the disk secured and replaced 
properly on the valve stem and the valve reassembled. 
This done, the pump was re-started. Meanwhile, the 
boiler firedoors had been opened wide, the dampers were 
epen to the limit to cool off the boilers and the main 
turbines turning over unloaded and at reduced speed. 

This whole operation consumed about twenty minutes, 
all of which time the water was out of sight in the 
boilers. The pump being restarted, water was slowly 
fed back to the boilers, the steam pressure picked up 
and before one o’clock the plant was carrying its load. 

Here is the chief’s analysis of the situation and his 
movements as related some time afterward to the 


as 


*Formerly with the West Penn Power Company 


Jeannette, Pa 


the Elliott Company, 


and now with 


four boilers of this size. 
The loss of even one boiler 
in this manner would have cost the company more 
money than the superintendent could pare off his oper- 
ating costs in a good many years 

It is in the ability to recognize the chance, 
and decide quickly, 
his destiny. 

Another plant, of 50,000 kw. capacity, operating in 
parallel with a large system, had been running at 
reduced capacity over a light week-end load period. The 
second unit was being warmed up and prepared for 
putting in service. It was about 5:30 a.m. The chief 
had just come into the room, and walking 
around to the frequency he tried to focus his 
tired eyes on its chart. Suddenly, “the bottom dropped 
out of the frequency,” the pen started down, down, 
slowly at first, then faster toward the zero. Here was 
an emergency in which something had to be done and 
at once, 


analyze 
that the operating engineer serves 


control 
recorder 


if the system operation was to be saved. 

In a station of this size the whole operating crew 
must be of the pinch-hitter sort. The situation was 
quickly handled as follows: The turbine was operating 
at about one-quarter normal speed. The turbine oper- 
ator opened the throttle wide, brought the machine 
quickly to speed, and the control room synchronized 
as the speed came up, catching the light and closing the 
main switch on the fly at about three-quarters speed. 
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The reserve capacity of this machine restored the sys- 
tem frequency to normal and saved a disastrous shut- 
down. A generator at one of the other stations had 
gone bad. 

Questionable operation this was, it is true, but in 
an emergency something must be done, and it is the 
man or crew who does that thing and succeeds who 
warrant the name, engineers. 

Another station on this system, after a long and 
useful life, was being carried as a stand-by under 
banked boilers and with turbines warm but not rotating. 
It was in this condition one Sunday afternoon when a 
transformer blew up in one of the other plants. 

Two 10,000-sq.ft. Stirling boilers with economizers, 
had been banked for 36 hours and steam was at about 
half normal pressure. A skeleton crew was available. 
In twenty minutes this crew had a 20,000-kw. turbine 
on the line and carrying load. 

The water stored in the boilers and economizers had 
heat enough in it to furnish steam sufficient to start 
the turbine rolling and bring it up to speed. At once, 
its power was available for stoker drives and induced- 
draft fans and other auxiliaries and the station was on 
the line. But in this emergency the pinch hitter didn’t 
come through successfully. Loss of power on the aux- 
iliary bus tripped the 20,000-kw. unit from the line. 
This was an old unit having a vacuum breaker mounted 
on the turbine exhaust casing, and operated by the 
governor trip so as to open automatically in case the 
throttle closed, breaking the vacuum and slowing aown 
the turbine. It was equipped with a hand and a pneu- 
matie reset. Through some trouble the pneumatic reset 
stuck in the open position, and consequently the valve 
would not stay closed. 

Instead of closing the vacuum breaker by hand and 
blocking it shut, about fifteen minutes were consumed 
in attempts to make the pneumatic trip mechanism 
function, and as a result a possible three-minute inter- 
ruption was stretched into a twenty-five minute shut- 
down. The pinch hitter had struck out. 


Film Evaporation in Boilers 


ILM evaporation is not a new idea in engineering 

practice. It has been used for years in certain ammo- 
nia condensers which are frequently placed on the roofs 
of ice plants. Water is allowed to drip in a thin film 
over the tubes, which are exposed freely to the air. 
The resultant evaporation of the warm water, in humid- 
ifying the passing air, provides the cooling necessary 
to condense the ammonia. Similar evaporative surface 
condensers have been used at times to condense exhaust 
steam. 

Another application of film evaporation is in certain 
types of evaporators that supply pure distilled water 
for boiler-feed makeup or for other purposes. The 
water in the evaporator is recirculated by a small pump 
and is discharged in a thin stream over the coils or 
pipes containing the heating steam. An advantage 
claimed for this form of evaporator over the standard 
submerged type, is that the circulation of the water 
by the pump is positive, while in the submerged type of 
evaporator circulation depends on convection currents 
set up by small temperature differences and hence is 
not very active. In the film type the whole temperature 
head can be applied to evaporation, and film evaporators 
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will therefore operate on lower temperature differences 
than the submerged type. 

A new form of boiler has recently been announced 
which is based on the use of film evaporation inside the 
tubes. The tubes are nearly vertical. The circulating 
water is delivered by a small circulating pump at a 
pressure slightly above boiler pressure to the upper 
header, to which the tubes are joined. The water enters 
through a small orifice in each tube, so that the tubes 
are not completely filled with water. The water in the 
form of a thin film runs down the inside of the tube 
at a relatively high velocity due to gravity. The tubes 
used are small, being about three-quarters of an inch 
in diameter, and about twenty-five feet long. They are 
spaced wider at the bottom than at the top to allow for 
the decrease in gas volume and to maintain high gas 
velocities. 

It is claimed for this form of boiler that the posi- 
tive circulation and lack of a head of water on the 
tubes permits greater heat transfer as in the film evap- 
orator. The steam bubbles, as rapidly as formed, are 
swept into the center of the tubes. The descending 
stream of water sticks to the heated wall of the tube. 
Hence all heating surface is effective and is not 
blanketed off at intervals by the formation of steam 
bubbles. High gas velocities are also maintained to 
increase the rate of heat transfer. Itis also claimed that 
this rapid circulation will not permit scale to accumu- 
late and form solid coatings on the inside tube surface 
due to high water velocities. 

Such construction presents some new ideas in boiler 
design. The use of high water and steam velocities and 
small tubes all tend toward rapid and efficient heat 
transfer. Successful performance depends on _ three 
factors: The continued operation of the circulating 
pump; no scale formation on the tube surfaces, and the 
freedom from stoppage of the orifices at the top of the 
tubes. In waste-heat work with moderate gas tem- 
peratures these may not be serious factors. On the 
other hand, tubes exposed to furnaces with direct 
radiant heat absorption must be supplied with water at 
all times if failure would be avoided, and even thin 
scale formations cannot be tolerated. Several such 
boilers have been built for waste-heat work. 





THE POWER COMPANIES ARE REALIZING, with the {n- 
creased cost of coal, that there is another factor to be 
considered in addition to the load factor, the power 
factor, the diversity factor, the factor of safety, ete.— 
and that is the heat factor. For every unit of elec- 
tricity delivered to the customer, be it a factory or 
dwelling, the equivalent of some six units is being 
thrown away, and not only thrown away, but costing 
enormous sums of money in the provision of circulating 
water to enable this waste to be disposed of. Public in- 
stitutions and factories are fast awakening to the value 
of the heat factor.—John H. Barker, in Engineering. 





IN SELECTING A FAN FOR HIGH ALTITUDES, the den- 
sity of the air must be taken into account. The static 


pressure developed by a fan at any given speed will 
decrease with increased altitude, and it is therefore 
necessary to make a correction, as fan performances 
are based on sea-level conditions. 
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Operation and Adjustment of 
Automatic Load Regulators for 
Electric Generators 


By F. A. BYLES 


Flow-Meter 





aman gear conditions arise where it be- 

comes desirable to maintain the load constant 
on an electric generator or other equipment. 

| This article describes the operation of two dif- 

| ferent types of regulators for doing this and 
explains how these equipments are put into 
service and adjusted. 











MONG the many exacting conditions attendant 
upon modern electrical installations the problem 
of load regulation of alternating-current circuits 

is frequently met. Of the various conditions under 
which it may be desirable to control the load the most 
common are: 

1. To hold constant load for a special process. 

2. To maintain constant full-load output from an 

electric steam boiler, steam turbine or hydro- 
electric unit.” 
To regulate the load, when a portion of the re- 
quired current is purchased on a maximum de- 
mand basis, so that the purchased portion does 
not exceed a given maximum demand and at the 
same time is kept close to that value in order to 
take full advantage of a given contract rate. 

One form of automatic load regulator is that known 
as the current-control type. which is comparatively sim- 
plein construction and gives satisfactory load regulation 
when the voltage and power factor remain fairly con- 
stant. Another form is the wattmeter type, which is 
used for circuits where the voltage and power factor 
vary and where it is desired to hold a given true-watt 
load. Both of the types are described, and either can be 
applied to single or polyphase circuits. The current- 
control type, however, is usually restricted to single- 
phase and balanced two- and three-phase circuits. 


~~ 


CURRENT-CONTROL TYPE REGULATOR 
Fig. 2 shows a load regulator of the current-control 
type, the elementary scheme of connections being shown 
y Fig. 1. The magnetic core P is suspended in solenoid 
! from the end of lever B, which is brought to a bal- 
nced position when in normal operation by means of 
ring S. Solenoid M is excited from the current trans- 
mer and is paralleled by the adjusting rheostat R. By 
creasing the resistance of rheostat R, a higher current 
ill be required to cause lever B to come to a balanced 
sition and vice versa. When in a balanced position 
e contact bar carried by lever B does not make con- 
ct with either the lower or the upper stationary con- 
wt. The dashpot D provides damping for the move- 


ent of core P in order that contact will not be made 
r current changes which are of but momentary dura- 
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tion. The control motor CM which drives the load- 
regulating mechanism is provided with two field wind- 
ings excited through the load-regulator contacts. The 
upper contacts, which are closed when the load falls 
below normal, actuate winding A, which causes the 
motor to operate the load-regulating mechanism so as 
to increase the load. The lower contacts close when 
the load rises above normal and excite winding L, which 
reverses the motor rotation and causes the load to de- 
crease. The motor CM is usually connected through 
the necessary gearing to either a field rheostat or the 
turbine valve gear, depending upon the type of unit to 
be regulated. 

For example, assuming that it is desired to hold con- 
stant the output of a turbine-driven alternating-cur- 


























ee aeas | 
Ss 3 | 
q u 4 € 2 | 
% LJ7 LI 
: cr ™ 
at Control moror on , 1 dy 
set load regulating,’ \\MR.\ 
mecharus™m -* a 2 





Operating bus 





Fig. 1—Elementary connection diagram for current- 


control type load regulator 


rent generator, and assuming that the current desired 
is 1,000 amperes and that the normal operating current 
for solenoid M is one ampere, the use of a standard cur- 
rent transformer having a 5-ampere secondary winding 
means that a 200:1 ratio will be used, and an adjusting 
rheostat R selected which will shunt 4 amperes of the 
secondary current at full load. Further, it may be that 
spring S has been so adjusted that the center movable 
contact just comes to a balance between the two sta- 
tionary contracts at 1,000 amperes and that both of 
these stationary contacts have been adjusted so that 
contact will be made on either the upper or lower side 
with an increase or decrease in current of 2 per cent. 
Now, if the current rises to 1,020 amperes, the lower 
contacts will close, energizing the motor-field winding 
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L and causing the motor to operate the turbine valve 
gear so as to reduce the load until the lower contacts 
open. The same action takes place when the load falls 
2 per cent below normal except that the upper contacts 
close energizing field winding A and cause the motor 
to operate the valve gear in the opposite direction to 
raise the load. 

If it is desired to reduce the load, it is necessary to 
turn rheostat R to cut in more resistance, which causes 
an increase of current in solenoid M, in turn causing the 
contact mechanism to reduce the load until the former 
one-ampere balance has been re-established. 

An important point to be remembered in connection 
with a current regulator of this type is that the normal 
balanced current in the solenoid always remains the 
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potential coils P are carried on the movable shaft S 
and are connected through flexible springs F to the 
potential transformers PT through external resistances 
A and B. 

The current coils C, which are connected to current 
transformer CT, are stationary and arranged at right 
angles to and outside of the potential coils P. The 
potential element is suspended from the top supporting 
bracket by a fine steel music wire R and is held in a 
central position and guided at the bottom by a ring 
stone jewel bearing T. Two opposing spiral springs, 
one of which is mounted at each end of the shaft, pro- 
vide tortional resistance opposing the torque of the 
potential element. 

The lever arm and contact holder D is attached to the 















































Fig. 4 











same, the current through the adjusting rheostat chang- 
ing to agree with the various load positions. 

In cases where very rapid action of the load regulat- 
ing mechanism is obtained, the load may overshoot the 
desired normal value unless a notching relay is used. 
This relay, shown at NR, Fig. 1, is usually connected 
in series with the motor CM. The contacts are actuated 
by a small cam operated by a synchronous motor, which 
opens and cleses them momentarily several times each 
minute until the load is re-established. Fig. 3 shows 
a notching relay of this type. Adjustments are pro- 
vided so that the period of contact making may be in- 
creased or decreased as found necessary to suit the re- 
quirements of a given installation. 

WATTMETER-TYPE LOAD REGULATOR 

A load regulator of the wattmeter type is shown with 
its control panel in Fig. 4 and an elementary diagram 
of connections in Fig. 5. For the sake of simplicity, 
switches and contactors have been omitted from the 
diagram. With reference to this diagram the two 





Fig. 2 (Le ft )—Current-control | \ 

type load regulator dono 
Fiy. 3 (Above)— 
(Right) 
type automatic load regulator 
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upper end of the shaft S. The contact mechanism, when 
in the regulator, is turned 90 deg. from the position 
shown in the figure, so that contact arm D can be 
rotated with the shaft S. The amount of movement 
of shaft S is very small, being just sufficient to bring 
contacts G or H in contact with cam U. When in opera- 
tion the vertical contact cam U is rotated between con 
tacts G and H by means of a small series motor M, 
which is connected through the reducing gears J. When 
the load rises above or falls below the normal prede 
termined amount, the change in torque causes arm |) 
to swing to the right or left and allows either contact 
G or H to make contact with this rotating cam. This 
contact is intermittently closed and opened by the ac- 
tion of the cam until conditions are restored to norma! 
in the outside circuit. Rheostat RH provides a means 
for changing the speed of contact rotation to suit th: 
requirements of the circuit. 

Holding magnets V, and V, are provided for improv 
ing the contact action. Magnet V, is operated with con 
tact H and magnet V, with contact G; that is, wher 
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contact H touches the center contact cam, connection is 
made to magnet V, which attracts armature Z, and holds 
H in solid contact with the cam until the cam break 
takes place and vice versa. The involute form of con- 
tact cam provides a means for changing the time of 
contact making in proportion to the load which has to 
be corrected. The holding effect of the magnets V, and 
V, may be changed by turning the core screws in or 
out as desired. Load adjustment is obtained by means 
of adjusting screw LJ. 

The motor M,, if small, is operated directly from the 
regulator contacts, but normally a contactor is inter- 
posed in each side of the circuit. This motor is con- 
nected to the load raising and lowering mechanism. In 
the case of a turbine-generator the motor operates the 
valve gear of the turbine while, with an electric steam 
boiler, the water intake valve would be controlled by it. 
[t will be seen, that the control motor M, may be ap- 
plied in many ways, depending on the apparatus that is 
to be reguiated. The internal connections of the equip- 
ment are the same as used for standard curve-drawing 
wattmeters for either two or three-phase circuits. 


CURRENT AND POTENTIAL TRANSFORMERS 


Current transformers are selected with five-ampere 
secondary windings at full load. The potential trans- 
fermers are usually of 200 volt-ampere capacity with 
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64.0 
Fig, 5—Elementary connection diagram for wattmeter- 
tupe load regulator 


1.0-volt secondaries. Great care should be exercised to 
inect them properly with respect to their polarity 

markings. Fig. 5 shows the proper relation of these 
rkings for a three-phase circuit. 


MAKING ADJUSTMENTS 


Vith reference to the top view of the regulator 


mechanism (Fig. 6) the adjustments are first, the poten- 
tial element, which is wire suspended, should be adjusted 

en necessary so that it will hang clear of both the 
i per and lower guides. 
Of serew A. 


This is accomplished by means 
Approximately «', in. space should be ob- 
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tained at each end of the element so that it will be 
suspended by the center wire only. 

With the contact arm B held in its center position. 
the two contacts C and D should be adjusted by means 
of armature screws E and F so that neither of the con- 
tact tips strikes the contact cam K when it is in motion. 
This clearance distance should be made as small as pos- 
sible consistent with stability of operation, and is usu- 
ally approximately 0.005 in. on each side. 

The air gap between the 
screws FE and F and the 


heads 
ends of 


ot the armature 
holding magnet 




















Fig. 6—Top view of wattmeter-type load-regulator 
control mechanism 


core screws H and G should be so adjusted that firm 
contact will be made between either contact C or P) and 
the rotating contact cam when either of these contacts 
strikes the cam with an increase or decrease of load. 

With the load adjusting spring LJ, Fig. 5, in its lowest 
position and the load held at its minimum value, the 
spiral spring J should be so adjusted that the contacts 
C and D will come to a middle position and thus make 
no contact with the cam on either side. This adjustment 
can be readily made by loosening screw L slightly and 
moving the spring a small amount in the slot, after 
which the screw should be securely tightened. Final 
adjustment for the load required should be made by 
means of the load adjusting spring LJ, Fig. 5. 





The efficiency of a riveted joint depends on the com- 
bination of dimensions as well as on the type of the 
joint, and there is no fixed relation between efficiencies 
of the different types of joints. However, for strength 
and sizes of material used in present-day boiler con- 
struction, the relative efficiencies obtainable with dif- 
ferent types of joints are approximately as follows: 
Single-riveted lap joints, 57 per cent; double-riveted la} 
joints, 74 per cent; butt and double-strap joint, double- 
riveted, 82 per cent; butt and double-strap joint, triple- 
riveted, 87 per cent; and butt and double-strap joints. 
quadruple-riveted, 94 per cent. 
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Conowingo Hydro-Electric Development 


Progressing Rapidly 


T CONOWINGO, on the Susquehanna River in 
Maryland, one of the largest hydro-electric projects 
in the country is well under way. The project 

consists of a concrete dam about 4,800 ft. long and a 
power house which will have an ultimate capacity of 
about 600,000 hp. This development was started about 
the middle of last year and is now well under way, as is 
indicated by the airplane view shown on this page. In 
the lower center is shown the excavation for the power 
house and in the top right of the photo the dam can 
be seen, built out to the middle of the river. It is 
expected that the plant will go into service in 1928, 

In the initial installation there will be seven 54,000- 
hp. vertical-shaft Francis-type wheels connected to 
40,000-kva. generators. These machines are the largest 
in dimensions that have so far been put under construc- 
tion. A single thrust bearing designed for 1,500,000 Ib. 
will carry the revolving element of each unit. The 





wheels will operate under a head of 89 ft. and run at 
81.8 r.p.m. These machines are not only the largest in 
size that have ever been built, but have the largest 
capacity for machines under 100-ft. head. The outside 
diameter of the generators is 37 ft., and the waterwheel 
runners have an outside diameter of 17 ft. 9 in. and 
weigh 200,000 Ib. Plate-steel spiral casings are used, 
which have an inlet diameter of 27 ft. 

A butterfly valve connects each waterwheel casing 
to its penstock. These valves will be 27 ft. diameter, 
which exceeds the diameter of the butterfly valves in the 
penstocks of the 70,000-hp. turbines at Niagara Falls, 
by 33 ft., the latter being 23 ft. 6 in. diameter. The 
Conowingo valves are designed to close against the 
velocity and pressure corresponding to full load on the 
turbine under rated head in the penstock. When the) 
are closed they will be subjected to a total load of 
3,000,000 Ib. on the. wicket. 











Recent airplane view of Conowingo water-power development 
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Location of Central Power Plants 
and Coal Selection 


A Summary of Problems Drawn from Experience in Picking 


a Location for the Plant and in Securing Fuel 


Necessary for Operation. 


and Water 


Few Mine-Mouth Locations Justified 


By S. A. TAYLOR* 


Consulting Engineer, Pittsburgh, 


MONG the public generally there seems to be a 
great deal of misinformation as to the require- 
ments of the central power station. Advocating 

the building of the power plant at the mouth of the coal 
mine is one of the usual fallacies indicating a lack of 
knowledge of the water requirements and the suitability 
of whatever water supply there may be near the mine. 
Locations where there are abundance of coal and good 
water are few, and if to these two prime factors is 
added the problem of securing a site near the center of 
power distribution, the number of suitable locations for 
a power station is reduced still further. 

In the location of a power plant the first consideration 
must be given to the distribution of the current to the 
consumers. If this distribution is for a large city and 
surrounding communities, it probably will be found 
desirable to build the plant where land and water can 
be secured, and if fuel is not close at hand, it is a 
question of obtaining the most desirable coal at the 
lowest freight rate. 

Where the power plant is to serve large areas, it may 
be possible to erect the station where both fuel and 
water can be obtained. In many instances such a site 
has proved desirable notwithstanding the fact that the 
location entails considerable expense for power lines. 

If the coal can be furnished directly from the mine 
to the plant, then study should be given to the delivery 
and storage and to the disposal of the ash. Other items 
to consider are the railroad facilities and the unloading 
of coal cars by gravity or at a low cost. 


SELECTION OF COAL 


The use of coal in small sizes in stoker-fired plants 
1 in the powdered form has been a fortunate circum- 
stance for the producer and for the conservation of the 
oal supply. Since the mine-run basis of paying the 
miners for producing coal was introduced, the fine coal 
ias increased considerably, owing to the fact that the 
miners shoot the coal much harder than when they were 
tid for screened coal only. More fine coal is now pro- 
luced in the mining process, and in addition, the miners 
ad out all the fine coal which, formerly, under the old 
asis of payment, was thrown into the gob and allowed 
‘o remain in the mines. 

When properly prepared and cleaned of the excess 

h, this fine coal will have about the same heat value 
slump coal, and in some seams having coal of a friable 

iture, the fine coal is better than the lump, owing to 


"Abstract of paper presented before the Midwest Power 
nee, Chicago, Feb. 18, 1927. 
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the lower sulphur content. It goes without saying that 
the fine coal is better adapted for use on stokers and 
where powdered coal is used less preparation is required. 

Another factor requiring consideration is the quantity 
of coal to be secured to care for future requirements. 
In such cases sufficient quantities of coal have been se- 
cured to supply the plant to a time extending beyend 
the maturity of the bonds. 

To avoid a heavy overload for the capital account, this 
capital loading calls for careful calculation, for to the 
purchase price of the coal lands must be added the 
taxes and carrying charges. The taxes are difficult to 
forecast, but carrying charges can be determined quite 
accurately, and unless intimate study has been given to 
this problem, the exact figures are likely to be surpris- 
ing. The accompanying table gives the value of a dollar 
compounded annually for each five-year period, as well 
as the present worth of the dollar as of these periods. 


VALUES OF $1 ON 6 ANID 7 PER CENT BASIS 
6 Per Cent Basis 7 Per Cent Basis 
Period, Yr Value Present Worth Value Present Worth 

5 $1. 33 $0. 7473 $1.40 0.713 
10 1.79 0. 5584 {.97 0.508 
15 2.40 0.4173 2.76 0. 362 
20 3.29 0.3118 3.87 0. 258 
25 4.29 0. 2330 5.43 0. 184 
30 5.74 0.1741 7.61 0.131 
35 7.69 0.1301 10.68 0.094 
40 10.29 0.0972 14.97 0.067 
45 13.76 0.0726 21.00 0.048 
50 18.42 0.0543 29. 46 0.034 


The 7 per cent basis is more nearly what a coal prop- 
erty should be charged. From these figures it will be 
easy to determine the cost of coal for the plant over a 
period of years, and it will enable the engineer to deter- 
mine whether it will be more economical to purchase 
the coal field outright or to make a lease for the coal. 

Where the power plant is near an ample supply of 
water and near the center of distribution of power, but 
where the coal must be shipped into the plant, quite a 
different problem is encountered. Here the location of 
the mine that will give the best grade of coal, taken 
together with the cost of production and the cost of 
transportation at the present time, as well as a forecast 
of the future as to what will happen to change the cost 
of the fuel, must be considered. More attention must 
be given to the quality of the coal than in the first 
case, for the freight charges on poor coal generally are 
the same as for coal of good quality. The cost of high- 
ash coal and the disposal of the greater amount of ashes 
from the plant must be balanced against the higher cost 
of low-ash coal and the lesser cost of disposing of the 
ashes. In all cases the efficiency of the plant must, of 
course, be taken into account. 
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The Key to Economical 
Compressor Operation 


By WILLIAM V. FITZGERALD 


HIS article deals with five effects of thermal 
changes in air during compression. These may 
be listed as follows: 

1. Atmospheric air is heated during suction, so that 
the initial temperature is never the same as atmos- 
pheric temperature. 

2. Still further heating occurs during the early part 
of the compression stroke in addition to the heat of 
compression, and therefore the actual curve may lie 
partly above the adiabatic curve. 

3. Because of the higher initial temperature, horse- 
power consumption is increased per pound of air ¢com- 
pressed or delivered. 

4. Thermal changes tend to make the re-expanding 
clearance air fill a greater space than indicated on the 
theoretical diagram, thus reducing the capacity of the 
compressor. 

5. An indicator diagram may falsely show high effi- 
ciency or normal operation due to mechanical or thermal 
conditions. 

THEORETICAL DIAGRAMS 


Theoretical diagrams and actual air-compressor dia- 
grams differ in a manner that is often not clearly 
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Comparison of actual and theoretical 
air-compressor diagrams 


understood. The following explanations deal with tend- 
encies in actual air-compressor diagrams, which may 
be unnoticed, but are nevertheless present and influence 
the operation of the compressor. 

A theoretical diagram based upon adiabatic compres- 
sion with 5 per cent clearance is shown in the illustra- 
tion. This diagram (in dotted lines) gives graphically 
the pressure-volume behavior of air during compression, 
discharge and expansion of the clearance air. 

In the first place, air at 60 deg. and atmospheric 
pressure is assumed to pass into the cylinder, to fill 


for) 


5, No.8 





OW the actual operation of air com- 

pressors differs from the theoretical 
ideal, as shown by a comparative study 
ofindicator diagrams. Suggestions for 
keeping up efficiency and capacity. 











the cylinder during the suction stroke and to remain 
at 60 deg. until the compression stroke has started. 
Next, the compression by the piston is assumed to rais¢ 
the temperature and the pressure in accordance with 
the law “PV” equals a constant.” 

The pressure is assumed to reach a certain maximum 
at which discharge takes place. Subsequently the com- 
pressed air in the clearance space re-expands until the 
pressure reaches the atmospheric line. It is assumed 
that no heat is given up or added to the air during 
compression or expansion. 

It is generally thought that, owing to the cooling 
effect of the cylinder wails, the actual curve of com- 
pression lies below the theoretical adiabatic curve dur- 
ing the entire compression stroke. 

In actual compression the air temperature is in- 
creased to about 300 deg. F. under normal operating 
conditions. The heat generated by the compression is 
partly dissipated through the agency of the cooling 
water and through the cylinder head. The head is prob- 
ably the hottest part of the cylinder, for the reason 
that it comes in contact with the hottest air and becaus« 
it is less easily water cooled than other parts of the 
cylinder. The valves, located in the head, are therefore. 
very hot, the discharge valves being more so than the 
suction valves. 

Now, the air taken into the cylinder from the atmos- 
phere must necessarily pass through the heated suction 
valves in the cylinder head. Passing in a thin stream 
over or through the heated valves, the air becomes 
heated. 

Furthermore, the air enters the cylinder at a tempera- 
ture considerably below that of the cylinder wall and 
cylinder head. In its agitated state it comes into contact 
with these surfaces and thereby acquires additional heat 

When the suction stroke has been completed and the 
compression stroke begun, the air has absorbed sufficient 


heat to raise its temperature from the 60 deg. (say) of 


the atmosphere to perhaps 80 deg. or 90 deg. F. 

Theoretically, the air in the cylinder is at a tempera 
ture of 60 deg. Actually, its temperature may be & 
deg. or higher. This affects the operation of the com 
pressor in two ways. First, owing to increased tem 
perature, the volume of air is increased and therefor 
the weight of air per cylinder volume is less. Second 
the temperature of the air is higher as the compressio! 
starts; this results in a final higher temperature. 

During the early part of the stroke no heat can b 
given up to the cooling water, because the cylinder wall 
are then hotter than the air in contact with then 
Consequently, heat transfer occurs the other way, th 
air being heated by the cylinder walls. 

This part of the cycle is indicated in the diagrar 
by the full line, which is shown to lie above the adiabati 
curve during the early part of the stroke. 
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When the temperature of compression equals or ex- 
ceeds that of the cylinder walls, the cooling water begins 
to become effective and the actual compression curve 
soon passes beneath the adiabatic line and lies there- 
after below it, owing to the removal of heat by the 
cooling water. 

In the actual curve there is the effect of the pressure 
increase necessary to open the discharge valve, which 
pressure is indicated on the diagram. 

When the discharge of air has been completed, and 
the piston starts back re-expansion of the clearance air 
takes place before intake can begin. Here again, there 
is a variation from the theoretical curve. During the 
early part of the re-expansion, the air is much hotter 
than the cylinder walls and head and some of the heat 
is transferred to the metal. When, however, the expan- 
sion continues, the temperature rapidly decreases until, 
finally, the process is reversed, heat being transferred 
from the cylinder walls and head to the air. 

Thus the re-expansion line drops “below” or back of 
the theoretical line during the first part of the stroke, 
but crosses it at some point near the atmospheric line. 
The pressure continues to drop beyond the atmospheri: 
line due to the partial vacuum required to open the 
suction valves. Pressure in the cylinder is slightly 
below the atmospheric during the remainder of the 
stroke. 


How HEATING OF SUCTION AIR AFFECTS 
CAPACITY AND EFFICIENCY 


The increase in temperature of the suction air 
decreases the weight that can be drawn into the cyl- 
inder at a given atmospheric temperature. If, for ex- 
ample, air at 60 deg. were being compressed in a 
cylinder of one cubic foot capacity, and the air were 
heated to 90 deg. during the suction stroke, the weight 
of air in the cylinder would be decreased from 0.0764 Ib. 
to 0.0723 lb.—a difference of 0.0041 lb. per cubic foot. 

It would require about 0.14 hp. theoretically to com- 





press each cubic foot of air (per minute) to 65 Ib. 
gage, regardless of temperature. To compress one 
pound of air per minute, however, would require 13.1 


0.14 = 1.83 hp. for air at 60 deg., while it would 
equire 13.84 *& 0.14 —1.93 hp. at 90 deg. This change 
in no way attributable to the change in temperature, 
except as temperature influences volume. The additional 
power required to compress a pound of air per minute 
at 90 deg., as compared with air at 60 deg., is 0.10 hp. 
The difference for 1,000 cu.ft. per minute at 60 deg. 
und the same weight at 90 deg. amounts to 7.6 hp. 
For economy the compressor and suction valves (par- 
ticularly the latter) should be kept as cool as possible 
» that the suction air will remain at or near the same 
'emperature as the atmospheric air. 
A compressor working at an initial temperature of 
‘) deg. will have a final temperature much higher than 
the initial temperature is maintained at or near 60 
The effect of increasing the temperature of the 
take air is to increase the temperature of the discharge 
and consequently, of the cylinder heads and valves. 


CAUSES OF VARIATIONS IN DIAGRAMS 


The relation between the actual diagrams and the 
eoretical diagrams may show wide variation due to 
chanical faults in the compressor. There are certain 
normal conditions of operation that make the actual 
rve tend toward either the adiabatic or the isothermal. 
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The conditions tending toward adiabatic are: 
1. Insufficient cooling. 
2. Heating due to friction. 
3. Leaky discharge valves. 
4. Formation of carbon, reducing clearance space. 
5. Heating of intake air during suction and early 


compression. 

The abnormal conditions tending toward the isother- 
mal are: 

i. 


9 


Leakage of air past piston rings. 
Leaky suction valves. 

Naturally, the actual curve lies nearer the adiabatic 
than the isothermal. Hence an actual curve approaching 
the theoretical isothermal curve does not always indi- 
cate a high efficiency, but rather should be regarded 
with suspicion as being due instead to some abnormal 
condition. 

On the other hand, a curve approaching the adiabatic 
may be caused by any of the first-mentioned conditions. 
A thermometer placed in the cooling water flowing into 
the compressor, and another thermometer placed in the 
discharge-water line, will help check up on the actual 
conditions within the cylinders. A thermometer in the 
discharge air line will also be of service in detecting 
any mechanical or other condition that would require 
adjustment. 
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Care and Inspection of Electric 


Steam-Flow Meters 





| ROPER care of meters is necessary if the 

best results are to be obtained. In_ this 
article a plant engineer tells how he takes care 
of his steam-flow meters and checks their 
operation, 











T NOT less than yearly intervals steam-flow meters 
should be completely dismantled, inspected and 
repaired if necessary. It is particularly im- 

portant where they serve a steam-heating system and 
furnish a basis for cost billing. The evil consequences 
of flow meters’ standing idle are greater than if they 
are in continuous service because scale and corrosion 
make their attack best in quiescent surroundings. The 
following discussion covers only one of several classes 
of steam-flow meters, the Republic electric-resistance 
type. 

The installation herein discussed consists of a thin 
plate of Monel metal with a circular opening smaller 
than the pipe, in which the plate is inserted between a 
flanged joint, as indicated in the diagram, Fig. 1. The 
contraction of the moving steam produces a drop in 
pressure, Which is greatest at some point beyond the 
orifice. This difference in pressure, called the differ- 
ential pressure, bears a certain relation to steam 
velocity. To transmit the differential pressure, a %-in. 
pipe is tapped into the steam line on either side of the 
orifice. After passing through a valve, each pipe enters 
a small reservoir O, Fig. 2, which acts as a condenser 
and maintains an equal column of water in each pipe 
leading to the meter body. 


METERS MEASURE ELECTRICAL ENERGY 


In the schematic diagram, Fig. 1, it will be noted 
that A represents the high-pressure or leading pipe and 
B the low-pressure or trailing pipe. The mercury in the 
meter body shown in the diagram rises, touching the 
contact rods one after another as the differential pres- 
sure rises. This cuts out, one after another, the resist- 
ance coils, and the resulting current in the circuit is 
measured, in this instance by an integrating watt-hour 
meter, a recording ammeter and an indicating ammeter. 

The meters measure electrical energy directly, but 
are calibrated in terms of pounds of steam per hour at 
a definite pressure and quality. The current in the in- 
stallation in question was supplied from one phase of a 
440-volt 60-cycle motor circuit in the boiler room, 
through a 440- to 40-volt 100-watt transformer. Several 
taps were provided to furnish 40-volt secondary current 
in case the system voltage might be higher or lower 
than 440. The potential circuit of the watt-hour meter 
was energized at 40 volts. Later types of this meter 
are provided with compensation to correct for voltage 
fluctuations. The circuit requires one ampere flowing 
in the meter to give full-scale reading. 


By J. ELMER HOUSLEY 


The construction of the meter body is shown in the 
phantom view, Fig. 3. Two valves A and B close the 
connection between the meter body and the steam main. 
A union joint at the lower end of the valves serves to 
disconnect the meter body from the piping. The pipe 
A, on the left when looking at the front of the meter, 
connects to the leading side. The right-hand connection 
B goes to the trailing side. The two pipes are joined 
through a seal C, which is a U-shaped connection partly 
filled with mercury. The seal protects against the loss 
of the main body of mercury at D. When a surge occurs 
with a higher differential pressure than the mercury 
column can resist, the mercury in the seal C is forced 
into the water compartment at FE and allows the water 
to blow through as long as the excessive pressure exists. 


-As soon as the differential pressure becomes normal, 


the mercury returns to the seal. 
A valve F between the two water compartments is 
opened should it be necessary to equalize the pressure 


















Fig. 1—Schematic diagram of 
an electric flow meter 








Mercury 





on the mercury columns for a zero check or to fill the 
connecting pipes with condensed steam by circulation. 
As will be noted in the phantom view, the leading pipe 
A connects to the mercury well D and the trailing pipe 
to the annular space around the contact chamber J. As 
the differential pressure increases with the steam flow, 
the higher pressure in the well forces the mercury up 
into the contact chamber. The space above the mercury 
is filled with transformer oil to prevent the mercury 
and contact rods coming in touch with the dissolved 
gases in the water, which would invite oxidation. 

To give the meter a thorough internal inspection, dis- 
connect the unions which are a part of the valves marked 
A and B after closing these valves. The entire assembly. 
including the body, seal piping and attached parts, ma 
be removed to a convenient workbench, being careful | 
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not tip the meter over while carrying it. 
and catch the oil in a clean container. Tip the body 
straight toward you while standing in front of the 
meter, until the mercury appears. Next, secure an 
earthen pitcher and tip the meter body still farther, 
until the mercury is drained from the main body of the 
meter. Then remove the plug H and tip the meter body 


Remove plug G 























Fig. 2—General arrangement of the parts comprising 


a metering wnit 


over sideways to drain the mercury from the seal, using 
another earthen container in order to keep the two por- 
tions of mercury separate. Any water or oil that may 
come out with the mercury may be poured off the top. 
(he mercury should be poured through cheesecloth sev- 
eral times in order to remove any scale or sediment; and 
should not come in contact with any ordinary metal con- 
tuiners, as it will form an amalgam that cannot be sep- 
arated except by a distillation process. 
CLEANING THE METER Bopy 
The meter body should be washed inside and out with 
high-pressure stream of water, and afterward with 
asoline, first having removed the flanged head and the 
esistance element at K. This should remove any sedi- 
ient or scale that may have formed or become loosened 
n the inside of the meter body. If compressed air is 
nvenient, it may be blown inside the meter body with 
nozzle. The mercury may be poured back into the 
ain body, and the seal mercury should be returned 
rough the seal pipe ends at A or B. The cover should 
‘fitted with a new gasket and the cover and resistance 
ement put back, first wiping the contact rods with a 
an cloth. The cover may be bolted down and the 
eter body returned to its position. About a pint of 
iter may be poured in the two seal pipes, with the 
pass valve open, then the transformer oil poured in 
e plug openings M, one on each side of the case. There 
e five plug openings on the top of the meter body, all 
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of which should be open when the oil is poured into 
the case. 

The oil as it is returned should be strained through a 
fine cloth, and a small quantity of new transformer oil 
will be needed to make up for that lost in handling. 
The drain plug G may be loosened slightly to allow air 
to escape from the mercury well; then the openings at 
M should be filled completely and all plugs replaced. The 
seal pipes should be filled with water and the meter 
body is ready to connect back into the line, but before 
doing this the connecting pipes should be blown down 
by opening valves A and B. 

If the meter connects to a line that is dead a portion 
of the time, the valves should be left closed and the 
meter pipes connected up temporarily to keep dust out 
of the system. When the steam is again turned on, the 
pipes should be disconnected and the lines blown down, 
as previously explained. After the meter is put in 
service, the bypass valve at F’ should be opened, leaving 


valve A open and B opened very slightly. This allows 
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Fig. 3—Phantom view of meter body 


the steam to condense in the pipes and the water to 
move through them slowly and carry out any air that 
may have become pocketed in the line. 

To set the meter at and B should be 
and valve F’ opened to the mercury 
columns. An adjusting nut L, just below the terminal 
on the insulated rod coming out the top of the meter, 
may be turned so as to lower or raise the contact ele- 
ment. The element is lowered until the watt-hour meter 


zero, Valves A 


closed balance 
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disk revolves; next, the element is raised until the disk 
stops, which indicates the zero point for the meter. To 
check full scale reading approximately, a low-reading 
alternating-current ammeter may be connected in the 
circuit with a variable resistance, and the terminal at 
the meter body short-circuited. When the current in 
the circuit is adjusted to one ampere, the meters should 
vive full-scale reading. All terminals should be in- 
spected carefully and cleaned and tightened if found 


loose, 
CHECKING THE METER READINGS 


The job is not complete, however, unless the meter is 
sensitive and shows the variations in flow due to various 
units of the (heating) system being cut in or out. If 
the meter is slugvish, it is of course inaccurate. This 
condition is easily detected on a recording chart when 
the line appears too smooth. Such a chart is shown in 
Fig. 4. In this case two troubles existed. The zero 
adjustment had not been made accurately and the meter 
was reading high and it was not sensitive to variations 
in demand. The pipes were disconnected from the meter 
body and were blown down, and quite a little scale came 
out, although they were apparently blown clean the day 
previous. After being reconnected and the pipes filled 
with water and air removed, the meter responded to all 
changes in steam flow. 

We were able to make an independent check on steam 
flow, as there was one boiler supplying this line. By 
shutting off the boiler feed and taking the time required 
to drop the water 15 in. in the boiler gage glass, which 
was 10,000 lb., the steam flow was readily calculated. A 





Fig. 4—Chart obtained when meter was sluggish 


typical chart taken later is shown in Fig. 5. The chart 
Was put on at 7 a.m., at which time the steam demand 
was high, due to bringing up the temperature of the 
offices and shops trom 65 to 75 deg. At 7.30 a.m., the 
demand dropped off. It declined still further at 11 a.m. 
und at 2 p.m. after the offices were closed on Saturday 
afternoon. 


After 6 p.m. the outside temperature de- 
clined and the heating was increased in the plant wash- 
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rooms for the night shift. Between 6 a.m. and 7 a.m. 
on Nov. 7 the demand did not increase as on the day 
before, because the office and shop temperature were not 
brought up, the day being Sunday. 

The charts show that the steam flow ranges too low 
for the chart scale, but the steam line was designed to 





Fig. 5—Chart obtained when meter was 
working properly 


supply process steam at various times, when it cannot 
be fully supplied by waste-heat boilers. The integrating 
meter is read at 7 a.m. and the reading set down on 
the recording chart, and the total steam is figured in 
the office. 


Proper Height for the Oil in 
Elevator Gear Cases 


There is an idea among many maintenance men that 
the higher the oil is kept in elevator gear cases, without 
its running over, the better the worm and gear are lubri- 
cated. This, however, is absolutely wrong. When the 
worm is completely immersed in the oil, it acts as a 
pump and not only increases the power consumption for 
operating the machine, but also tends to heat the oil, and 
in addition it works out of the gear case and creates a 
dirty condition around the machine. For best lubrica- 


tion of the worm gear, the oil level should not come above 


the center line of the worm shaft, and some manufa 


turers arrange their machines so that only the lower 


side of the worm dips into the oil. To prevent too much 
oil being put into the gear case, an overflow of larg: 
dimensions is provided. 
means of determining the amount of oil in the gear cas: 

When the worm is located over the gear, as it is on 
some modern machines, it is removed from the oil rese’ 
voir entirely and the oil is carried from the reservoir 
the worm by the gear. In this case it is well also not 
to keep the oil too high, but to maintain the level 
that the lower side of the gear will dip into the « 
about two inches. 


This overflow also furnishes 3 
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Making Tests on Waterwheels 


ORE attention is now being given to the testing of 

waterwheels in place than at any previous time. 
This is being done not only to determine if the manu- 
facturers have met their guarantees, but also to estab- 
lish a basis for operating the units. The latter is of 
equal importance with the former, as knowing that the 
manufacturers meet their guarantees is of little use if 
the efficiency of the wheels is forgotten after the tests, 
as long as they carry their load. 

The testing of a waterwheel in place is by no means 
a simple operation for those not familiar with such 
work. Many conditions that require the attention of 
experts, develop when making these tests, particularly 
while the initial tests are being made and a technique 
of doing this work in a given plant is being established. 
There is nothing about the tests that cannot be success- 
fully accomplished by the engineering staff in the aver- 
age plant, after the details of making them have been 
provided for. In no two plants are the conditions the 
same, and what may give the most accurate results in 
cne will not in another. 

In addition to making the tests, there is the problem 
of working out a plan of operating the units to obtain 
the most efficient combinations. Here again the assist- 
ance of an engineer with wide experience in making 
tests will prove valuable. It is generally recognized 
that the services of an experienced consulting engineer 
may prove of great economic value in working out an 
operating schedule and making recommendations for a 
steam plant. Although not recognized to the extent 
that it should be, water costs money and should receive 
economic consideration as well as coal which is pur- 
chased at so much a ton. 


The Outdoor Power Plant 


OW and then somebody advocates eliminating the 
4 major portion of the building structure of a power 
plant. Hydraulic plants have been built with a low 
turbine-room roof, with removable hatches, and with 
in outdoor gantry crane for handling machinery and 
arrying it to a repair shop at the end of the plant. 


There is talk now and then of leaving off the roof 
ltogether. Not long ago a leading steam-plant designer 


aid that perhaps the 

the steam field. 
Boilers do not need to be housed, he said. Of course 
lere would be a control room, instrument shop and the 
e, but these could be grouped in a small house. Each 
iler setting is in itself a house. Coke ovens are not 
ofed over. Why boilers? 

[t is not so easy to think of turbine-generators un- 

otected against the weather, but why not? The elec- 

cal apparatus could be made weatherproof. Trans- 

rmers, switches and the like are com7zeonly placed out 


same development might come in 





of doors. Why not the generator? The turbine, too, 
might be arranged to make exposure possible, or perhaps 
the governor, oil piping and other small trappings about 
the head end might be protected by a removable hood. 
Pumps and motors serving the condenser need not be 


housed. Units of similar size commonly operate in the 
weather. 
It would doubtless be easier to protect against rain 


and snow than against cold. The extensive steam and 
water piping of a power plant would of course be sensi- 
tive to freezing temperatures. 

And then there is the difficulty of 
chines out of doors. One 
turbine or remove the field 
the protection of 
terial whether 


overhauling 
care to 


ma- 
open a 
without 
would be imma- 
hatched roof, 


would not 
from a generator 
a tight roof, and it 


there were no roof or a 


since crane service would require the hatch to be re- 
moved for such work. Large units are too heavy to be 
removed bodily to a repair shop. They must be dis- 


mantled in place. 

On the other hand, considerable money might be saved 
by the reduction of the building costs to a minimum. 
There would be some offsetting additional expense in 
making the individual units weatherproof. 

Why discuss further? The idea has been seriously 
advanced by a man of high reputation. It is not alto- 
gether good. Is it altogether bad? 


Old-Time Thoroughness 
Plus Modern Ideas 


“T HOROUGHNESS” was the watchword of the 
engineer in the good old days. Today it is “prog- 

But to be open-minded, alert, abreast of the times 
(in short, not to be a fossil) does not mean that 
must bid good-by to the old-time virtues. 

That ancient and modern virtues can go hand-in-hand 
was forcibly brought to the attention of one of Power's 
editc:s on a revent New England trip. He visited by 
invitation the power plant of an old manufacturing con- 
cern in a small town near Boston. 

There was a plant for sore eyes! 
to replace an obsolete installation, it didn’t look a day 
old. Fine equipment, neatly arranged and amply housed 
a wide-awake engineer, in love with his job—loyal 
subordinates—and everything groomed like a race horse! 
Here was all that modern engineering could provide, 
plus the finest kind of old-fashioned power-plant house- 
keeping—the “engine-room variety” at that. You could 
eat your lunch off the boiler-room floor and hardly get 
your hands dirty. 

“But how about it?’ one can almost hear some hard- 
boiled engineer ask: ‘“‘Are power plants run to earn 
dividends or to please the ladies’ auxiliary ?” 

Right here is where the fun begins. The efficiency 
obtained in this plant is remarkable. Most other plants 
equally well fixed in the way of boilers, stokers, com- 
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hustion-control apparatus, meters, etc., could not touch 
it. The actual figures will be withheld for an article 
that is to be published soon, with sufficient data to sup- 
port claims that might otherwise be mistaken for pipe 
dreams. 

The operating data show beyond a doubt that the 
grooming does not stop at the outside. The boilers 
are as clean inside as out. Moreover, the settings and 
baffles are tight; otherwise the flue temperature and 
over-all efficiency could not possibly be what the records 
clearly show. Every piece of apparatus is in tune. As 
a result, the power-plant orchestra is playing a sym- 
phony as sweet to the ears of the owners as it is to the 
engineer. More power to such plants! 


Making a Workable 
Standard Is a Worthy Task 

OLTAGE standardization has been an active sub- 
\ ject in the electrical industry for nearly thirty 
years, and although standards have been established at 
different times, we find ourselves at present without a 
workable system of standard voltages. The discussion 
on this subject at the recent Winter Convention of the 
American Institute of Electrical Engineers indicates 
that there is a wide difference of opinion as to such 
standards. This probably is not as serious as it might 
appear at a casual consideration, for although there are 
Variations in the different voltages used, these are not 
so large but what most of them could be taken care of 
in the supply and receiving apparatus. Furthermore, 
there probably never was a mere opportune time for 
establishing voltage standards than the present. The 
introduction of the tungsten lamp has made possible the 
establishing of standard utilization voltages, and the 
plans for expanding power systems have apparently 
been pretty well formulated. 

Having standard utilization voltages and a plan of 
supplying them, it should be possible to establish a 
standard system. To do this it will be necessary to pro- 
vide a certain flexibility in the supply equipment to take 
care of minor changes in voltages due to different con- 
ditions prevailing on the system. One of the difficulties 
in applying voltage standards in the past has been the 
use of transformers with a fixed ratio. The farther the 
transformer is from the source of supply, the greater 
the line drop will be generally, and unless taps are pro- 
vided in the transformer to change its ratio, a standard 
utilization voltage cannot be maintained. It is now gen- 
erally agreed that the utilization voltage should be used 
as a basis of standard system of voltage. 

Any system of standard voltages that may be estab- 
lished will no doubt have to be a compromise and at the 
beginning will not be acceptable to everyone. How- 
ever, a workable standard based on sound principles is 
worthy of the best effort that the industry can give to 
making it a reality and, when set up, will have great 
economic value in future’ developments. 


Another Method of Supercharging 


HE volume and weight of the Diesel engine per unit 
rating have led many to experiment with supercharg- 
ing. The increase in the weight of air introduced into 
the cylinder by permitting the burning of more fuel 
increases the output of the engine. This is obtained 
through a greater mean effective pressure, and this 
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entails a high terminal or release pressure. That the 
high-temperature gases destroy the exhaust valves has 
caused supercharging mainly to be used in two-stroke- 
cycle engines, and the kinetic energy of the gases has 
been used to operate the supercharging blower. The 
power increase is such that the reduced fixed charges 
overshadow any slight drop in thermal efficiency that 
might occur. 

Recently, a new supercharging plan was advocated 
before the Metropolitan Section of the American Society 
of Mechanical Engineers by Elmer A. Sperry. Making 
use of the compound engine upon which he has been 
experimenting for years, he stated in effect that the 
old low-pressure cylinder becomes a balancing cylinder. 
The idea is that the exhaust gases cut the valve seats 
by reason of their high velocity, and by having the 
pressures on both sides of the valve almost equal, no 
valve cutting can occur. Incidentally, the action of the 
gases upon this balancing piston would result in work 
being done on the crankshaft. 

Supercharging air from below the balancing piston 
would flow into the high-pressure cylinder through the 
exhaust, or, better named, the transfer valve. 

Just how efficient the mechanism will be it is difficult 
to estimate. In the first place the pressures cannot be 
equal or no gas flow would occur. Again, even if the 
proper balancing pressure were established for a given 
evlinder condition, a change in load would immediately 
destroy the balancing. Under light loads the flow would 
be into the combustion cylinder, and at overloads the 
condition of high velocity would exist. 

Compounding of internal-combustion engines is hardly 
feasible from a practical viewpoint, and the amount of 
supercharging is in all cases limited by the ability of 
an iron vessel to withstand the high heat stresses. The 
advantage usually advanced is that compounding will 
result in lighter-weight engines. This, if desired, can 
be brought about by higher speeds, for the revolutions 
per minute above which the fuel consumption becomes 
unsatisfactory are certainly three or four times the values 
employed on standard designs. 





STAINLESS STEEL HAs BEEN USED IN EUROPE for 
economizer tubes. In this country a few stainless steel 
condenser tubes have been used. It would be interest- 
ing to know how these trials work out. Stainless steel 
must be properly heat treated in order to be stainless, 
and even then it is not resistant to sulphuric acid and 
to certain organic acids. Sulphur-bearing flue gas, in 
the presence of moisture, is responsible for external 
economizer corrosion, and it is at least questionable 
whether stainless steel would withstand such an attack. 
On the other hand, it is claimed that chromium plating 
is especially resistant to sulphur compounds. And the 
cost is not so high. Why not try it on the gas side of 
economizer tubes and air heater elements? 





COMPETITION FOR THE POWER PRIZEs, covering the 
best papers on power plant improvements, will react to 
the benefit of the contestants whether or not they are 
among the winning three; for a number of the contr'!- 
butions that possess merit will also be published. Aside 
from monetary considerations, the authors will acquire 
increased prestige with their employers, or prospective 
employers, their fellow engineers, or their clients, «s 
the case may be. Conditions covering the contest will be 
found on page 287 of this issue. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted. 














Installation of Air Tanks To 
Prevent Grooving 

In most cases air tanks are placed in a _ vertical 
position with the concave head down. This is natural 
as it is the way of least resistance, but in my opinion it 
is not correct. 

When a drain is placed in a tank in this position, it is 
not down to the bottom and the water cannot be drained 
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Fig. 1—Grooving in plates 
caused by water standing 
in tank below the drain 


Fiq. 2—With convex head 
downward drain is in 
lowest point of tank 


out completely. Furthermore, when water is allowed to 
stand in the tank, grooving begins at the water level, 
and soon the tank is in a dangerous condition and must 
be discarded. 

A more practical method of installing air tanks, it 
seems to me, is to place the convex, or bumped, head 
downward on a substantial foundation, and then the 
drain hole can be at the lowest point in the head or 
center of it, and in such a case the tank can be thor- 
oughly drained. Such practice would prolong the life 
of a tank considerably. 

The illustration shows how grooving took place in one 
tank which had to be discarded when only seven years 
old—a short life for an air tank. D. E. BISHOP. 

Detroit, Mich 





Stopping Gasket Leaks 


In a small Diesel plant where I worked, there were 
two solid-injection engines, one a 50-hp. and the other 
n 80. We had considerable trouble with the 50-hp. 
ngine leaking water badly around the head and com- 
ustion-chamber gaskets when anything like full load 
as applied. The same trouble occurred with the other 
ngine, but only when it was idling or overloaded. New 
iskets would remedy the trouble for only a short time. 
A fellow engineer suggested that we change our cir- 
ilating-water piping connecting the head of the engines 
the cooling tower. These engines were piped to a 
nall tank placed on a cooling tower in such a manner 


* 






that there were fifty gallons of water in reserve after 
the engines were stopped, to maintain a full water jacket 
and thus prevent starting up with an empty jacket. 
There was, as a result, a few pounds pressure on the 
cylinder gaskets at all times. We disconnected these 
lines from the tank and rearranged them so that there 
was no pressure at all on the gaskets. We provided for 
full jackets when starting by connecting.a line from the 
city water tank. After this was done, the 50-hp. engine 
would pull 40 per cent more load without leaking, and 
the 80 did not leak at any time. I am writing this be- 
cause I realize that there are numerous plants where 
similar engines were having the same or worse trouble, 
and I hope this will prove of benefit to them. It most 
certainly did in this particular plant. 
Kirbyville, Tex. CHARLES A. EHRET, ENG., 
Texas General Utilities Co. 


Another Practical Use for the Indicator 

For a number of years I have been getting a good 
deal of helpful service from the gas-engine indicator, 
other than taking the conventional cards. As shown by 

















Fig. 1—Indicator in position on cylinder 


the photograph, the indicator is put on a cylinder and 
the card drum is rotated by pulling the string by hand 
in short continued strokes of about 4 in. after each ex- 
plosion in the cylinder, thus getting a number of 
straight vertical lines. The height of these lines shows 
whether the cylinder is firing regularly and evenly. 

With the constant-compression type of engine where 
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the mixture is regulated at the inlet valve of each 
cylinder, it is frequently found that the cylinders are 
not all doing the same amount of work. By taking a 
group of lines from each cylinder on the same card, by 
moving the indicator from one cock to another without 
removing the card, a comparison can be made as to how 
each cylinder is firing, and if there is any variation, the 
weak cylinder can be brought up to the others. 

Chart A is an old one that was filed away a number of 
years ago. It shows that the No. 3 cylinder was hitting 
heavier than the rest, probably causing that cylinder to 
pound. Chart B, also an old one, shows that all the cyl- 
inders were running about the same, but the explosions 
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Fig. 2—Charts show working condition of each cylinder 


were irregular with an occasional misfire and an occa- 
sional explosion taking place prematurely. Chart C which 
was taken recently, shows all four cylinders to be evenly 
adjusted. This same practice of checking the pressures 
is also used on a number of air compressors and helps 
to determine if both ends of the cylinder are working 
alike. L. M. JOHNSON. 

Sewickley, Pa. 

Dead Power Lines May Be Dangerous 

High-voltage equipment and overhead power lines 
fay not be safe to touch or work on unless grounded. 
A long overhead line, even if it has never been connected 
to a source of power, may be dangerous, as the following 
incident will indicate: 

Two men were inspecting a new plant that was prac- 
tically finished. The transmission line was completed 
but had never been made alive, and the disconnect 
switches were open at the plant. Knowing that the sys- 
tem had never been connected to a source ef power, one 
of them reached up to touch the line where it came into 
the plant. A small flash met his hand, accompanied by 
«a sharp crackling sound, and he fell unconscious. 

A static charge on the insulated line had caused the 
man to be so badly shocked that it required two hours to 
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restore him to consciousness. Such a shock might well 
have proved fatal and shows that there is only one safe 
rule and that is not to touch electrical equipment unless 
it is known to be safe. 

Overhead wires can become heavily charged from the 
static in the atmosphere, or they may have a high poten- 
tial induced in them by the passing of a thunder cloud. 
If the potential is not high enough to break down the 
gaps of the lightning arresters, or get to ground by some 
other means, the line remains charged at a high poten- 
tial, at least until the charge leaks over the insulators to 
ground. The electrostatic capacity of a long line at 
high voltages is high and may, if discharged through a 
human body, cause a shock that will produce death. 
Such lines when they are dead should always be 
grounded, so that any static charges that may be in- 
duced on them will have an easy path to the earth. 

3aldwinsville, N. Y. ANTHONY J. CHRISTOPHER. 


Can You Use the Ammonia Helmet? 


At one time I was assigned the duty of showing an 
insurance inspector around our plant, which contained a 
50-ton and a 25-ton ammonia compressor. During the 
course of inspection he asked me if the plant had an 
ammonia safety helmet and where it was kept. I showed 
him the location alongside the chief’s desk and was sud- 
denly struck by the thought that he might ask for a 
demonstration. Not until that moment had it ever oc- 
curred to me that neither I nor any other operator had 
ever tried on the helmet, and I felt sure we were in 
for sharp criticism from the inspector. However, he 
merely picked up the helmet and after one glance placed 
it over his head and pullea up all the straps. After pro- 
nouncing it in proper condition he continued his inspec- 
tion without asking any questions that would reveal my 
ignorance on this vital subject. 

When he had gone I lost no time in familiarizing my- 
self with the use of the helmet, following the printed 
directions that were supplied with the outfit. After a 
few trials I could don it in quick time, and with a little 
practice I was able to adjust it so that it was leakproof. 
I was asked the why and wherefore of this sudden inter- 
est in the helmet by the rest of the crew and explained 
the situation as I saw it. The chief took the suggestion 
in good spirit, and every man was drilled in the art of 
quickly getting the helmet in place and properly ad- 
justed. Some of them did not even know where it was 
kept. From then on we all had to put on the helmet once 


a week to prove our familiarity with it and its working 


condition. 

This started another train of thought, and one man 
asked where the main ammonia liquid valves were lo 
cated. It took a moment or two of thought before an\ 
of us could name the exact location of all valves, and 
when we went to close some of them we found that ou 
knowledge of the plant was rather below par for exper 


enced operators. A well-defined plan of action was laid 


out on a chart by the chief, and after a little practice w: 
were letter perfect in all the safety precautions. But 
dislike to think of the consequences had an accident suc! 
as a pipe failure occurred previous to the inspectio' 
Instances have occurred when an ammonia leak foun 
the engineers unprepared to locate and close the prop 


valves. The loss of a ton or so of ammonia is expensive 
and to avoid this all valves should be properly tagged, 


and the force schooled in the plant layout. 
Thompsonville, Conn. G. H. Hart. 
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Heat Transfer Through Wet 
Condenser Tubes 


Mr. Andrews’ speculation on “Heat Transfer Through 
Wet Condenser Tubes,” Power, Dec. 28, 1926, page 981, 
brings up a number of points well worth attention in 
spite of the fact that many engineers will undoubtedly 
question whether he has contributed anything of value 
to the subject. As a matter of fact his two conclusions, 
both accepted practice in condenser design, are obvious 
and bear little or no relation to his theory. Placing the 
maximum amount of surface in the front line and dis- 
tributing it so that steam strikes it with the maximum 
velocity, has been advocated many years. 

Economic, manufacturing and installation factors pre- 
vent this being literally followed out, although two re- 
cent designs, Fig. 1, an effort in this 
direction. A number of things combine to make such 
designs advantageous, not the least of which are the 
desirability of low pressure drop through the condenser 
and the effect of the steam velocity in keeping the tubes 
from becoming airbound. 

Published tests show average heat transfer coefficients 
of 600 to 800 B.t.u., the latter for a condenser with 
about 12 per cent of the total surface in the first three 
rows of tubes. That these few tubes carry most of the 
load with average heat transfer as high as this is 1m- 
probable. 


show obvious 


Furthermore, test results carried out in con- 
nection with a new single-pass condenser, Fig. 2, showed 





Fig. 1—Two examples of condensers with 


extensive front-row surface 


} 


hat the temperature rise in various parts of the con- 
lenser differed only a fraction of a degree. 

Again, by taking a piece of gage glass and holding 
under a faucet opened just enough to give a smooth 
tream, flow as in Mr. Andrews’ Fig. 1 is obtained. A 
lass tube drawn down to a fine tip can be used to 
troduce a small stream of potassium permanganate 
nd show that the circular convection currents shown in 
is illustrations do not exist. 

In fact Mr. Andrews’ assumption that gravity and 
iction produce a couple is a fallacy. The flow in this 
se is similar to that in an open channel in which it 
s been definitely proved that the flow takes place in 





layers gradually increasing from nearly zero at the bot- 
tom to a maximum slightly below the surface. 

Heat transfer may increase with the thickness of the 
water film, but if it does it is in direct opposition to 
Mr. Andrews’ theory, be- 
cause common sense as well 
as simple experiments show 
that the thinner the water 
film the greater the tend- 
ency to turbulent flow or 
the production of eddy cur- 
rents within the film. 

I have been actively in- 





terested in condenser design "% 
for many and have 
followed the experiments of 
Frost, MacAdams, Orrok, 
Sherwood and others with a 
great deal of interest, but I 
must admit that I can see 
nothing in any design, test or experiment that substan- 
tiates Mr. Andrews’ views. F. BRIGGS. 
St. Petersburg, Florida. 


years 





Fig. 2—A condenser that 
showed uniform temper- 
ature 


rise throughout 


Life of Metallic Packing 


On page 138 of the Jan, 25 issue of Power, A. H. 
Halladay tells of a set of metallic packing on the piston 
rod of a hoisting engine that has been in service twelve 
vears last August. That is a good record, but | 
him one better. 

On Aug. 25, 1907, I put a set of floating metallic rings 
on the rod of a 12x30-in. Bates Corliss engine direct 
connected to a Wolf Linde ammonia compressor in the 
Fresno Brewing Co., now known as Fresno Beverage 
Co. The rod is 2: in. in diameter and the engine runs 
at 65 r.p.m. and averages better than 12 hours per day 
for 365 days of the vear. 


‘an go 


The rod is as smooth as glass 
and packing as tight as ever. I had one set of new 
garter springs put in some four or five years ago. 

On account of the construction of the crosshead guides 
and piston, I could not make the rod run true and soft 
packing would blow in a few days after putting in, but 
the floating rings ran perfectly tight and are still doing 
so. Figuring 65 r.p.m. for 12 hours a 
85,410,000 ft. of rod travel per year. 

Fresno, Calif. E. C. CUNNINGHAM, Engineer, 
Fresno Beverage Co. 


day gives 


I think I can beat the metallic packing record of 
A. H. Halladay. At the plant of the McLean Coal Co. 
there is a 20x36-in. Corliss operating at 120 r.p.m. 
and with a steam pressure of 110 lb. gage, that has been 
in service eight hours a day for over eighteen years, 
and the packing appears as good as new. The piston 
rod on this engine is 4 in. in diameter. Outside of re- 
babbitting the lower crosshead shoe once and renewing 
the small plates on the cutoff hook occasionally this en- 
gine has had no repairs of any kind. 
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The secret of long life to metallic packing is positive 
lubrication, and it has been my experience that about 
one drop of cylinder oil per minute on the piston rod is 
about right. The piston travel of this engine is approx- 
imately 103,000,000 ft. per year. 

Bloomington, Ill. FRED THOMMEN, Engineer, 

McLean Coal Co. 


Water-Power Policies 


The Foreword by Mr. Low entitled “Water Power 
Policies” in Power for Feb. 1, has come to my attention. 

I do not question your privilege as the editor of a 
technical magazine to champion one side or the other 
of a, political argument. I happen to disagree with you 
with respect to the advisability of the creation of the 
Water Power Authority recommended by Governor 
Smith. I assume that you are an exponent of the pro- 
posed Power Authority because you think that the Gov- 
ernor’s hypotheses are correct, and that you think that 
if the situation is as the Governor claims it to be, his 
solution is the correct one. I do not think so for the 
following reasons: 

In the first place it seems utterly futile to carry on 
this discussion as to what to do with the tremendous 
water-power resources of the State of New York when 
as a simple matter of fact no one knows whether the 
State of New York actually owns any water power that 
amounts to much. It just so happens that I was con- 
nected with the New York State Water Supply Com- 
mission twenty years ago, when substantially the same 
argument was going on as is now consuming the public 
attention to the detriment of the interests of all con- 
cerned. During the time that I was connected with the 
State Commission we spent several hundred thousand 
dollars investigating water power and recommending 
what ought to be done about it. One thing that we 
learned was that the state’s holdings of riparian lands 
with appurtenant water powers in the Adirondacks are 
decidedly limited. Almost without exception it has been 
the state’s policy to acquire land in the Adirondacks at 
a minimum of expense. This policy has resulted in the 
acquisition of large areas of burned over lands, moun- 
tain tops, swamp areas and tracts that have been 
stripped of all timber that had any commercial value. 
These areas are largely in the headwaters of the Adiron- 
dack streams. Generally speaking, the tributary drain- 
age areas are, therefore, small and the volumes of water 
are not of sufficient magnitude in many cases to justify 
the development of the water powers. 

By the time these streams accumulate sufficient drain- 
age area to make water-power developments worth while, 
they are out of the state owned and into privately owned 
lands. I should be quite willing to risk my reputation 
as an engineer on the statement that the state does not 
own water power in the Adirondacks that is commer- 
cially feasible of development to the amount of as much 
as can be produced by one of the recently installed 
waterwheels at Niagara Falls. I, therefore, think it is 
perfectly safe to say that the state does not own any 
water power in the Adirondacks that is sufficiently im- 
portant to divert the attention of our public officers, 
legislature and the people from the much more impor- 
tant public problems that already confront them. I 


believe that Governor Smith realizes that this is a fact: 


and is now concentrating his entire energies in the 
water-power controversy on the St. Lawrence River. 
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As to the St. Lawrence River, you probably know that 
the State of New York two or three years ago started an 
action that gave promise of disclosing whether the fed- 
eral government or the state owns the water rights on 
the St. Lawrence and Niagara Rivers. That action was 
quashed for reasons that I shall not attempt to enu- 
merate. Meanwhile the Niagara Falls Power Company 
is paying the United States government about $86,000 
a year in recognition of the federal government’s right 
to lease the waters on the American side of the Niagara 
Falls. At the same time the Ford Motor Company is 
paying the United States Government $5,000 a year 
rental for the water at the Green Island Power Plant at 
the Troy Dam on the Hudson River. The Hudson River 
is, of course, recognized as a navigable stream over 
which the federal government has jurisdiction, although 
it is not an international stream as are the St. Lawrence 
and Niagara Rivers. 

In the next to the last paragraph of your editorial 
you refer to the possibility of furnishing power at cost 
to the consumer. Can it be possible that the publishers 
of our most prominent technical magazines do not real- 
ize that the major part of the cost of power that might 
be brought from the St. Lawrence River to the ultimate 
consumer would consist of the cost of transmission and 
distribution and that the cost of St. Lawrence River 
power at the switchboards of the power plants, however 
cheap, could not possibly have any measurable influence 
on the electric bill of the average citizen. Let me give 
you an illustration as to how it might work out. 

As a citizen and home owner in Syracuse the electric 
bill that has just come to my desk today shows that I 
pay $7.60 for 120 kw.-hr. of electric current. This 
amounts to 6.3c. per kw.-hr. I get my electricity from 
the Syracuse Lighting Co. They get it from the Ni- 
agara, Lockport & Ontario Power Co., which in turn 
buys about 50,000 kw. from the Niagara Falls Power 
Co. at Niagara Falls. During the year 1925 the gross 
receipts of the Niagara Falls Power Co. divided by 
their total kilowatt-hour output amounted to 0.3c. As- 
suming that the Niagara, Lockport Co. pays them this 
average rate for power and assuming that the generat- 
ing company, the transmission company and the local 
lighting company should by some inconceivable arrange- 
ment secure the power that comes from the Niagara 
Falls Power Co. for nothing, what would the obvious 
effect be on my bill? Apparently, if the entire saving 
were passed on to me my bill would be reduced from 
6.3c. per kilowatt-hour to 6.0c. and my saving on a two 
month’s electric bill would be 40c. on a bill of $7.60. 

If this is true, then what practical sense is there in 
the continuation of the political discussion about water 
power in New York State? Would it not be better for 
the state authorities to move, first to secure a deter- 
mination as to whether the state or the federal govern- 
ment owns the American side of the St. Lawrence and 
Niagara Rivers? 

The state has to my personal knowledge spent not 
less than one-half a million dollars investigating water 
power and during the time politicians have been quar- 
reling about it, private and corporate owners have been 
proceeding with developments as rapidly as the demand 
for power has required, with the result that many ot 
the power sites that were discussed in our reports o! 
twenty years ago are now developed and in service and 
no longer open to discussion. There are available in 
Albany volumes and volumes of reports, estimates o! 
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cost of power developments and storage reservoirs and 
transmission lines and case after case full of maps and 
plans resulting from elaborate surveys that have been 
conducted by state commissions from year to year dur- 
ing this long drawn out discussion of what ought to be 
done about water power. Meanwhile as you, the pub- 
lishers of the world’s foremost technical papers most 
certainly know, the average price of electric energy to 
the ultimate consumer is lower today than it has ever 
been before. 

Personally, I should be highly pleased to learn that 
the State of New York and not the Federal Govern- 
ment, owns the water rights in the St. Lawrence and 
Niagara Rivers, for I have had a professional interest 
and share in the development of water powers in this 
state for the last twenty years. Furthermore, being 
a citizen of the state I should be glad to learn that | 
am a stockholder in the St. Lawrence and Niagara 
Rivers’ water power, but even if I eventually discover 
this to be a fact, I certainly shall not expect to be able 
to buy my electricity materially cheaper than I 
buying it today. DAVID R. COOPER, 

Syracuse, N. Y. Hydraulic Engineer. 


am 


Unimportant Savings Sometimes Carry 
Most Weight 


In many industries the cost of power is a very small 
part of the cost of the manufactured article, and in the 
plants of these industries the engineer usually has con- 
siderable difficulty in arousing interest in the manage- 
ment for any money-saving plan in his department. 

However, let me cite a case where the chief engineer 
vot his plan across by centering his attack upon the 
company’s payroll, its most vulnerable point, and show- 
ing the management that he could literally cut dollars 
from it. Although this plan is not generally adapt- 
able, the conditions may be comparable to those of many 
factories in which the engineer and his force are con- 
sidered the least important department. 

This organization felt that it was extravagant to pay 
more than the minimum wage for firemen, despite any- 
thing the chief could say to the contrary and, of course, 
always obtained the poorest kind of men. 

The plant’s return-tubular hand-fired boiler was run 
nn two twelve-hour shifts, and during the winter it was 
just about impossible to hold a man on the job more 
than a week or two. Every man made the same com- 

laint; the boiler was overworked and it could not hold 
» the pressure. The engineer was continually break- 
ng in new firemen, such as he could find at the wage 
sure he must not overstep, and naturally had many 
leer cases to handle. 
One of the firemen carried a very deep fire, and even 
v the application of a number of his private tricks, 
hich he claimed had made it possible for him, in the 
ast, to hold steam on many an overworked boiler, he 
is unable to hold the gage at the right point. At each 
eaning he turned the hose into the firebox to cool the 
hes he was about to remove, which hastened cleaning 
id made the task more pleasant and would have given 
m a rest while the walls were being repaired, had he 
aved long enough. His successor received the rest. 
iring the two weeks this man was with the company 
ruined four slice bars by heating and bending. 

Another man always allowed his water to go out of 

ht while cleaning. This boiler was not equipped 
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with an automatic feed-water device, but the pump was 
run continually at a speed that kept the level just about 
constant. He shut the pump off while cleaning, so as 
to save steam at the expense of lowering his water 
level, and with the clean fire ran the pump faster to get 
the water up to the regular level. 

I have always been surprised that the fusible plug 
never blew out during this operation, for it was com- 
mon, during his short stay, to see the water leave the 
glass quite a while before the cleaning was finished. 

This changing of firemen went along for some time, 
one man after another, the majority of whom stayed 
only long enough to feel the heat of the fire, and this 
entailed the added expense of having a higher paid 
man from the machine crew act as fireman until another 
was secured. 

In this last was the chief engineer’s chance of show- 
ing a saving in the payroll. By cutting the number of 
times a much higher paid man need be called to substi- 
tute, he could actually show that the excess over the 
regular fireman’s wage, paid substitutes during several 
months, would be a little more than sufficient to pay a 
better man a higher salary. This was enough to gain 
the management’s consent to allow the higher wage. 

The least important saving in this case carried the 
greatest weight with the management, which is so 
likely to happen when the business man is asked to con- 
sider some of these technical reports many engineers are 
so fond of placing before them. A saving in efficiency, 
for some reason, rarely carries the weight with the 
management of this type plant, that the more easily 
seen saving, however small, in payroll does. 

The fireman who finally filled the bill understood the 
principles of hand firing and apparently had no trouble 
in holding steam all the time. He fired by the coking 
method and always kept a clean fire and a constant 
water level. In other words, he knew more than just 
shoveling coal and slicing the fire. He used his head 
and took advantage of the experience he had had, and 
he was worth considerably more than they paid him. 

Arlington, N. J. RAYMOND L. DREW. 


Why Is the Vacuum Low? 

After reading several articles in Power on “Why Is 
the Vacuum Low,” I will tell of some experience we have 
been having during the time these articles were being 
published. 

We have a 5,000-kw. turbine with a bleeder heater 
connected between the intermediate- and low-pressure 
blading. When we cut the heater out, the vacuum would 
go down; when cut in again the vacuum would come up. 
We were some time trying to figure this out. One day 
we found a gasket leaking at the expansion joint on 
the line to the extraction heater; this was repaired and 
no more trouble was experienced for some time, then 
the vacuum went down again. Of course we looked for 
leaky gaskets and broken expansion joints, but found 
none. We put new nozzles in the air ejector, but with 
no success. After some days of trouble hunting, we 
decided that a gasket was leaking on the air ejector 
between the raw-water pass and the condensate pass. 
After removing the water-boxes, we not only found the 
gasket gone, but two tubes out of the sheet on the raw- 
water pass. This was repaired and the vacuum restored 
to normal again, which is an exhaust temperature of 
74 deg. F. and a 29.1-in. vacuum. 

Aberdeen, Wash. 


H. H. FINCH, 
Chief. Eng. Power House. 
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New and Improved Equipment 














fluminating Water Gage 
Fitting 


To facilitate seeing the water level 
from a considerable distance and at 
any point in the gage glass the illu- 
minated fitting, illustrated, has been 
introduced by Babcock & Wilcox, Ltd., 











oes 








Illuminated fitting adaptable to round 
and plate glass gages 


Glasgow, Scotland. The important 
feature in the design of this fitting is 
that the light rays of an ordinary elec- 
tric lamp are collected and _ reflected 
onto the gage glass in such a way that 


the top of the column of water, or 
meniscus, is brilliantly illuminated 
under practically all conditions for the 
full length of the water column. The 
working level is indicated by an illu- 
minated red signal A. 

The fitting can be readily attached to 
or removed from the water column, 
and is not damaged when a gage glass 
breaks. It is also applicable to the 
plate-glass transparent type of water- 
level indicator as used on boilers oper- 
ating at high pressures. 


Auburn Heavy-Duty Stoker 


A line of semi- and full-mechanical 
stokers for all types of boilers has been 
brought out by the Auburn Stoker 
Corporation, of Auburn, Ind. The 
heavy-duty stoker has mechanical tim- 
ing elements for the operation of the 
stoking bars at regular intervals and 
an adjustable coal feed for regulation 
of the supply of fuel in proportion to 
the load. It may be operated on natu- 
ral or forced draft. A feature facili- 
tating erection is complete assembly of 
the stoker, with the ignition arch, at 
the shop. 

Figs. 1 and 2 show the full-mechani- 
cal stoker, designed so that it is pos- 
sikle first to install and operate the 
grate as a hand-fired stoker equipped 
with operating levers to work the stok- 
ing parts by hand. Later on, the auto- 
matic fuel feed may be added to pro- 
duce the semi-mechanical stoker, and 
finally the addition of the automatic 
timing element for the manipulation of 
the stoking bars gives the full-mechan- 
ical stoker. 

The mechanically operated pushers 


are provided with micrometer adjust- 
ment to change the quantity of coal fed 
while still retaining the same time ele- 
ment in the operation of the stoking 
bars, this being necessary as both the 
pushers and the timing elements are 
driven by the same motor. Air pre- 
heated by the ignition arch is dis- 
tributed through a fluted arrangement 
back of the coal hopper across the en- 
tire width of the furnace. 

Advance of the coal along the grate 
is effected by stoking timers consist- 
ing of two ratchet wheels mounted on 
a carrier bolted to the stoker front. 
Twin pawls, carried on pawl arms 
keyed to the main shaft, operate in uni- 
son with the strokes of the driving 
motor. An individual timer is pro- 
vided for each set of alternate stoking 
bars in each section of the grate with a 
rod extending from the timer arm t) 
the connecting bar of each series of 
grate bars. These timers are set to 
operate each series of stoking bars at 
regular intervals, one after the other, 
and the duration of these intervals 
may be varied by the adjustment of a 
valve controlling the driving motor. 
The reciprocating motion of the timers 
rotates the bars through an arc of 
about 90 deg. and immediately returns 
them to their normal position. 

A wide dump grate, counterbalanced 
to allow easy operation and to prevent 
clinkers interfering with its return, 
permits the disposal of large clinkers 
without the necessity of breaking them 
up. Back of the dump grate a dead 
plate is provided to lock together the 
bearing bars of the stoker and to pre- 
vent clinker formation on the bridge 
wall. 

To the rear of the last active grate 
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Fig. 1—The new Auburn heavy-duty full- 


mechanical stoker 


Fig. 2—Rear view showing grate arrangement and provision 


for introducing preheated air at front of furnace 
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bar in each stoker section, a station- 
ary grate is sloped at a considerably 
greater angle than the others to insure 
covering the dump grate with fuel im- 
mediately after it has been dropped 
in cleaning fires. The purpose is to 
minimize the amount of excess air 
entering the furnace. 

Each stoker has its own individual 
motive power. For the full-mechanical 
type the individual hydro-motor is 
used. This consists of a hydraulic 
cylinder with a simple valve control, 


operating at a speed of from 3 to 8 
strokes per minute and driving both 


the coal feed pushers and the stoking 
bars. 

Provision is made to operate by hand 
either the hopper coal feeding arrange- 
ment or the stoking bars, should this 
become necessary. Furthermore, the 
stoker may be fired by hand through 
the emergency firing doors provided. 


Using Disk-Arm Valves as 
Pump Check Valves 


A difficulty with large check valves 
of the conventional design, when used 
in the discharge of pumps, is that they 
are likely to slam shut and cause seri- 
ous water hammer. To provide a check 
vaive that can be controlled during 
its closing and opening operations, the 
Coffin Valve Co., Boston, Mass., has de- 
veloped a new type of control for its 
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draulically operated Dow disk-arm 
vot valves so that they can be used 
check valves in the discharge lines 
pumps. For this service pivot valves 
standard designs are used. In sizes 
to 36-in. they are designed for 300 
head and in the larger sizes for 
ids of 150 and 300 ft. 
Three types of control have been de- 
loped. Opening of the valve with 
A control, the control is operated 
inually, but closing is made auto- 
tie by de-energizing a solenoid con- 
ted to the motor terminals. This 
rm consists of four quick-opening 
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globe valves operated by a camshaft, 
which can be turned by a crank, as 
shown in Fig. 2. The action of the 
four globe valves is the same as a four- 
way cock and allows the pressure to 
go to the opening or closing ends of the 


hydraulic operating cylinder, shown 
mounted on a valve in Fig. 1. To 


have the hydraulic cylinder open the 
valve, the crank is moved to the open 
position and is held in this position by 
a solenoid actuated latch. As long as 
the solenoid is energized, the valve will 
remain open. Interruption of power to 


the solenoid causes it to release the 
latch, and the camshaft springs back 
to the shut position automatically, 


causing the valve to close. 
The type B control mechanism func- 
tions to open the valve automatically 


when a solenoid is energized at the 
time the motor starts the pump, and 
closes the valve automatically when 


the solenoid is de-energized. This pro- 
vides a means of automatic remote 
control of the valve. With this type 
the control valve of the plug type 
with a sleeve that is moved up and 
down by the actuating mechanism. 
The movement of the sleeve uncovers 
ports connecting the hydraulic pressure 
to either the closing or the opening 
ends of the operating cylinder. 

Both types of control referred to 
move the valve either to the full open 
or to the closed position. For use when 
it is desired to hold the valve in a 
part-open position, the type C control 
has been developed. The control valve 
for this type is of the same design as 
for the solenoid operated type. In the 
latter case the valve is set by hand to 
the desired position, and it will close 
automatically when the power to a sol- 
enoid is interrupted. In all types the 
solenoid is connected to the pump- 
motor leads, that as soon as the 
pump is shut down, the solenoid on the 
valve control becomes de-energized and 
the valve closes automatically, giving 
the same action as a check valve, ex- 
cept that its rate of closing is regu- 
lated by the control and it cannot slam 
shut. 
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so 


Automatie Alternator for 
Duplex Vertical Pumps 
The Chicago Pump Company, 2336 
Wolfram St., Chicago, announces thai 
an automatic alternator, designed to 
alternate the operation of each pump in 
a duplex unit, has been added recently 
to the Chicago vertical centrifugal 
pumps, particularly sewage-ejector and 
bilge-pump equipment. The alternator 
operates so that the work is shifted 
automatically from one pump to the 
other in a one-two method, without the 
equipment being touched by an oper- 

ator. 

In addition to alternating the opera- 
tion of duplex equipment, the alternator 
automatically starts the pump not in 
operation in the event that the one in 
operation fails or is not able to handle 
all the water. During an emergency 
or flooded condition both pumps will cut 
in automatically and continue to oper- 
ate until normal conditions are restored, 
at which time they will resume their 
alternate operation. 
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Eneo Pulverized Coal 
Burner 


A pulverized coal burner of the 
turbulent type, brought out recently by 
the Engineer Company, New York 
City, is illustrated herewith. 

The pulverized coal 
through a circular chamber 


admitted 
having: 


is 

















Fig. 1—Pulverized coal and oil burner 


combined 


spirally inclined vanes that give it a 
clockwise whirling motion, while the 
secondary air is admitted around the 
coal stream with a counterclockwise 
whirling motion. The effect of these 
streams being brought together from 
opposite directions is to give intimate 
mixture, turbulence and a short flame. 

The burner is designed to permit the 


pulverized coal to be fed at a low 
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Fig. 2—Cross-section of combination 
type burner 


static fan pressure and to operate on 
either natural or forced draft and with 
either coal or preheated air. It is also 
arranged for use in combustion with 
gas or oil, provision being made for the 
supporting of the oil or gas burner in 
the center, as shown by dotted lines in 
Fig. 2. Any of the three fuels can he 
burned separately or all three in com- 
bination without change in the 
paratus. 


ap- 
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Rolling Tubes in Boiler Plates 


The Strength of Rolled Joints, the Power Required To Roll Them, and the Effect of 
Rolling on the Metal of Both Tube and Sheet 


By P. H. OPPENHEIMER, Dr.ENa. 


Design Engineer, American Brown Boveri Electric Corporation 


UBE fastenings in boiler plates 
must meet two requirements: First, 
they must make a tight seal between 
fire and water, and secondly, they must 
withstand certain stresses that occur 
in all boilers under operating condi- 
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Fig. 1—Power for rolling tube and 
withdrawing ¢ x pander 


tions due to the unequal expansion of 
the tubes and tube sheets. In certain 
types of boilers, such as the vertical 
water-tube type, the stresses due to 
the weight of drums suspended from 
the tubes must be added. 

In principle a tube expander consists 
of three parts: A conical pin, an odd 
number of rolls, and a socket guiding 
the rolls. The task of the tube ex- 
pander is to press the rolls radially 
against the inner wall of the tube by 
advancing the conical pin and to roll 
the tube on its entire periphery as the 
pin is turned. 


TEST ARRANGEMENTS 


Experiments were conducted with 
tube expanders driven by a slow-speed 
electrical boring machine. The power 
input to the motor of the boring ma- 
chine was measured by a_ recording 
wattmeter. Fig. 1 represents a diagram 
of the input to the motor obtained in 
this manner. 

This diagram shows that the process 
of rolling is composed of three opera- 
tions: 

a. Expanding the tube until _ it 
touches the wall of the hole in which 
it is being fastened. 

b. Rolling the tube and deforming 
the metal of the plate surrounding it. 

c. Withdrawing the expander. 

In expanding the tube (period a) the 
power input increases in proportion to 


*Abstract of thesis of the same title. 


the number of turns made by the tube 
expander. In Fig. 1, it will be noted 
that as soon as the tube touches the 
surrounding metal, the power required 
increases rapidly, fluctuating widely to 
a maximum reached at the moment the 
motor is switched off. In period b 
the so-called rolling of the tube takes 
place. 

Tube rolling is a complicated case of 
cold rolling. Whereas, in rolling plates 
the plate is between two rolls, the dis- 
tance between which may be consid- 
ered as constant during each period of 
rolling, the tube to be rolled is between 
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Fig. 2—Holding force due to shrink fit 
alone in relation to plate thickness 


one roll of the tube expander on the 
inside and the material of the tube 
plate on the outside, the latter being 
deformed by the rolling. The layers 
of metal immediately surrounding the 
hole are deformed permanently. The 
more remote layers support the inner 
layers and undergo elastic deforma- 
tions. 

In the operation of the expander the 
pressure of each roll is transferred to 
the strip of tube metal in momentary 
contact with it. Most of the particles 
of metal flow in the direction of the 
tube axis, the direction offering the 
least resistance, causing the tube to 
elongate. 

On both sides the tube is restrained 
from elongation by friction; on the in- 
side, friction between the polished rolls 
of the expanding tool and the tnner 
surface of the tube; on the outside, be- 
tween the outer surface of the tube 
and the material of the plate. As the 
friction between rolls and tube is less 
than between plate and tube, the ten- 
dency to flow is greater on the inner 
surface of the tube than on the outer. 
The result is that the tube is more 
elongated on the inner side. By fric- 


tion the tube carries along material on 
the brim of the hole in the plate in an 
axial direction. The value of this fric- 
tion depends on the roughness of the 
tube and the hole. 

Radial stresses arise in the tube and 
in the plate material surrounding the 
tube during the period of rolling, 0b. 
The radial stresses in the tube will be 
small if the end of the tube is well 
annealed and the clearance of the tube 
in the hole was small before expanding. 

The harder the original material of 
the tube and the more it is hardened by 
expanding on account of greater clear- 
ance, the higher the internal stresses 
of tube and plate will be. When the 
tube expander is withdrawn, the pres- 
sure of the rolls disappears, the in- 
ternal stresses are released, hence the 
tube and the surrounding material of 
the plate spring back toward the cen- 
ter until equilibrium is reached; that is, 
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Fig. 3—Effect of clearance on holding 
force due to shrink fit alone 


The lower curve is for tubes with tl 
surface filed smooth, the upper for sand 
blasted tubes It is evident from. bot 
curves that the holding force increases co 


siderably with decreasing initial clearan 


until the radial forces normal to th 
exterior surface of the tube becom 
equal to the opposite forces normal | 
the surface of the hole in the plat 
Thus by rolling the plate shrinks up: 
the tube. In contradistinction to tl 
heat-shrunk method of fastening, 

this rolled-shrunk method the ho! 
diameter is equal to the exterior tul 
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diameter not only after having shrunk, 
but also immediately before shrinking. 
Thus the elastic shortening of the hole 
periphery is equal to the elastic short- 
ening of the exterior tube periphery. 


ANALYSIS OF THE HOLDING FORCE 
The holding force of a rolled tube 


against being drawn from the plate 
consists of the following resisting 
forces: 

1. The friction between tube and 


plate due to the shrink fit. 

2. In rolling a tube the part or end 
projecting from both sides of the plate 
is deformed more than the part of the 
tube within the hole. In loosening a 
tube projecting through the plate, the 
projecting end of the tube must be 
drawn through the hole of smaller 
diameter. This resistance may be in- 
creased by conical expanding, beading 
or rolling out by special methods. 

3. The holding force is increased if 
it is necessary to shear parts of the 
tube or tube sheet to loosen the fasten- 
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Fig. L—E ff ct of projecting tube end 
on holding force 


The average clearance is about 0.045 in. 

n diameter. The curve cuts the axis at 
750 Ib., the holding force due to the 
rink fit for this clearance. 


ge. Such shearing occurs if a tube pro- 
‘cting through the plate is rolled very 
trongly or if the tube is rolled into 
rcular grooves or with a turn of wire 
laced between the tube and tube sheet. 


RESULTS OF TESTS' 


The material used for tests was new 
amless boiler tubes and boiler plates, 


th of mild steel. Seven series of 
sts were made consisting of about 
) single tests. For each series of 


ts the pieces of tube were cut from 

same tube if possible, while the 
were cut by torch from the 
ne steel plate. 


inges 


‘he tests were made by the 
boiler plant of A, Rodberg A-G, and 
the material testing laboratory of the 
hnical University, both in Darmstadt 


author in 


ny. 
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The results of the tests of the plate 
material were: 
Yield point = 29,400 lb. per sq.in. 
Ultimate tensile 

strength = 47,400 lb. per sq.in. 


Elongation at 
rupture = 
Reduction of area = 
Brinell hardness 92 to 112 
Carbon content — 0.048 per cent 
The results of tests on the tube ma- 
terial as delivered: 
Ultimate tensile 
strength 
Elongation at 
rupture 


28.1 per cent 
71.8 per cent 


59,000 Ib. per sq.in. 


23.8 per cent 
For the rolling tests pieces about 8 
in. long were cut from stock tubes by 
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Load, Lb.Per Sq. In., Thousands 

Fig. 5—Brinell hardness as an 

indication of stress sustained 


a cold saw. The pieces were welded 
shut on one end over a mandrel turned 
to a hemisphere on the end. They 
were then heated in a charcoal fire and 
packed in ashes. After cooling, the 
scale was removed from the surface of 
the tube by sand blast or file. 

The iron plates or flanges in which 
the tubes were rolled were 8 in. in 
diameter and were cut from the full 
plate by torch. Ordinarily, the boiler 
tubes used were of 3} in. external diam- 
eter and about i in. thickness (10 
gage). 

After being rolled, the joints were 





Fig. 6—Flange prepared for ball 
hardness tests 


tested for tightness in an apparatus 
able to apply hydraulic pressure of 
about 3,000 Ib. per sq.in. During the 
hydraulic test the tubes were ham- 
mered. After that the holding force 
of each tube was determined in an 
Amsler-Laffon compression testing 


machine. The tubes were pressed out 
of the flange by means of the man- 
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drel over which they were welded shut. 

To determine the pure holding force 
of shrinking, the tubes were rolled 
while not extending beyond the plate. 
It was found by tests and also by 
mathematical analysis that the holding 
force of a shrunk fastening, the tube 
being simply rolled and not extending 
beyond the plate, depends on the fol- 
lowing factors: 

1. It is directly proportional to the 
coefficient of the slipping friction be- 
tween tube and hole wall; that is, the 
holding force increases as the surface 
of tube and hole wall are rougher. 

2. It is proportional to the thickness 

the plate. The curve of holding 
force increases less rapidly in thinner 
plates and faster in thicker plates, as 
shown in Fig. 2, for different clearances 
between tube and hole wall before 
rolling. 

3. It is a function of the amount the 
hole springs back after rolling, dimin- 
ished by the amount the tube springs 
back. The elastic shortening of the 
tube after rolling is a direct function of 
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Fig. ?7—Brinell hardness at various 


distances from tube wall 
the clearance between tube and_ hole 
diameters before rolling. See Fig. 3. 


4. It depends on the ratio of exter- 
nal radius to thickness of wall of tube 
after being rolled. As long the 
radius is changed in the same ratio as 
the thickness, the shrinking resistance 
is not altered. Of tubes of an equal 
diameter, those with thicker walls have 
a greater holding force. Of tubes of 
the same wall thickness, those of the 
larger diameter have a smaller holding 
force, but a tube of larger diameter 
must be rolled by higher pressure than 
a smaller one to be tight. 

5. It depends on the ratio of pitch 
to diameter of holes after rolling. The 
influence of this factor is smaller than 
the diameter-thickness ratio and of 
practical importance only if the pitch 
is very small. 

6. It is a function of the material 
of tube and plate and has its highest 
value if tubes and plates are of steel, 
and a smaller value if tubes are of 
steel and plates are of copper. 


as 
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The power used for rolling has no 
influence on the holding force and the 
tightness of the shrunk fastening, 
after the power exceeds a_ certain 
minimum value depending on the diam- 
eter and the thickness of tube. 
HOLDING FORCE OF A PROJECTING TUBE 

In being rolled by a cylindrical ex- 
pander with the tube end projecting 
through the plate, the tube is pinched 
over the diameter of the hole on both 

















Fig. 8—Tube sheet with tubes rolled in 


sides of the plate in a radial direction. 
By the resistance of these parts of 
tube against being drawn or pushed 
into the smaller diameter of the hole, 
the entire holding force is increased 
considerably. 

In this case the shaping of the edges 
of the holes is of great importance. If 
the edges are sharp, the he!ding force 
does not increase as long as the tubes 
are rolled by normal power. Fig. 4 
shows the holding force in relation to 
the radial projection of the tube end 
for filed tubes. 


INCREASING THE HOLDING FORCE 


The resistance of the projecting tube 
end can be increased by different meth- 
ods, such as conical expanding, roll- 
ing by means of special expanders, and 
beading. For this it is very important 
that the material of the tube be as 
soft as possible and the ends of the 
tubes to be expanded be annealed most 
carefully. Although the material of 
the tube end is hardened in rolling by 
cold stretching, it must still be soft 
enough to bear the second process of 
expanding without © splitting. The 
greater the angle at which the project- 
ing end of the tube ‘s expanded, the 
greater is the holding force. The max- 
imum is reached in beading the tubes 
at an angle of 90 degrees. 

When the projecting tube end is 
pinched over extremely, by using spe- 
cial expanders or by rolling with cylin- 
drical rolls under very high pressure, 
the resistance of the tube against 
being drawn into the hole increases 
considerably, and the shoulder of the 
tube is sheared. 

The most frequently used rolled 
fastening, based on shearing of the 
tube, is made by rolling into circular 
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grooves. In this type of fastening one 
or several circular grooves are turned 
in the surface of the wail of the hole 
in the tube plate, and into these the 
tube metal is forced by rolling. By a 
great number of experiments the most 
advantageous type of groove was 
found to be one of square section 
having its inner corners rounded. All 
shear-type fastenings were tight under 
pressures up to 3,000 lb. per sq.in. 

By rolling into one circular groove, 
the entire holding force is increased to 
12 times the pure shrinking resistance 
of a filed tube, but this value was 
reached only when the groove was 
fully filled with tube metal. To do this, 
considerable rolling power was_ re- 
quired and the deformations and the 
hardening of the tube and the boiler 
plate were considerably greater than in 
plain rolling. The shearing-type fas- 
tening’s are not to be recommended for 
tube walls and boilers, but they are 
quite satisfactory for attaching pipe 
flanges. 

A fastening following Lang’s method 
of putting a steel wire between tube 
and wall of the hole is excepted. For 
this fastening no more power was re- 
quired than for plain rolling, and the 
deformations were no greater than in 
plain rolling, while the holding force 
was nine times as much as the pure 
shrinking resistance of a filed tube. 


HARDENING OF THE PLATE MATERIAL 
BY ROLLING 


The object of the following trials 
was to determine to what degree the 
plate around the hole is hardened and 
how far the influence of the cold 
stretching extends. 

Strain lines, recrystallizations and 
microscopic photographs of the ma- 
terial structure were adopted as quali- 
tative methods of test and the Brinell 
hardness numbers as quantitative. By 
the latter method it is possible to de- 
termine the hardness in a compara- 
tively small part of a body, while by 
the other mechanical tests the average 
properties of the material over a more 
or less large part of the body may be 
noted. 

First, tests were made to determine 
whether the hardness numbers found 
by the Brinell ball pressure test give 
a real measure for pronouncing judg- 
ment of the hardening of the material 
by cold working. 

A piece of the boiler plate used for 
the trials was reserved for the tests of 
the material, out of which three strips 
along the direction of rolling were cut. 
Two test pieces were machined to bars 
of round section and one to a bar of 
rectangular section. The elongations of 
the first round bar were measured by 
the usual method, those of the second 
round bar exactly by Marten’s mirror 
extensometer. The third bar of rec- 
tangular section, having on both sides 
the black mill scale, was given a 
certain load in the machine for testing 
tensile strength, taken out and given 
two ball pressure tests, then put in the 
tensile machine again, given a higher 
load, taken out, given two ball pres- 
sure tests, etc., until the bar failed. 
Also small cylinders were turned from 
the boiler plate and each compressed 
by a different load. The hardness in 
the center of the end surfaces of each 
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cylinder was determined in the Brinell 
hardness testing machine. 

The results of these tests are given 
in Fig. 5. For comparison the dotted 
line found by A. Pomp is added, show- 
ing the increase in hardness of plates 
effected by cold rolling. From Fig. 5 
it is evident that hardening does not 
take place before the yield point is 
exceeded. In the tensile tests, the 
pressure tests and the rolling tests the 
hardness is directly proportional to the 
loads divided by the momentary sec- 
tion (in the tensile test only until the 
area of the bar is diminished rapidly). 
The hardness increases faster by ten- 
sion than by pressure. From this pro- 
portion and from the fact that the 
curve of hardness coincides with Lud- 


























Fig. 9—Strain lines on face of 
tarhe she ets 


Upper, strongly rolled series B; lowet 
normally rolled, series A. 


wik’s flow curve, it was concluded tha 
the hardening of the same material b 
cold working is determined by th 
Brinell hardness numbers. 

To investigate the hardening of t} 
plate material by rolling, the tub 
holes were turned out eccentrically a) 
the flanges were divided into four part 
by radial cuts as indicated in Fig. | 
so that the single pieces of plate cou! 
be tested conveniently by the ball hard 


ness test. The distance of each poi 
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of measurement from the original hole 
wall was found as shown in Fig. 6. 

The curves of hardness, one of which 
is given in Fig. 7, are similar. 

teaching the greatest hardness ‘at 
a small distance from the wall of the 
hole, they decrease rapidly to the value 
of the original hardness of the mate- 
rial. By this method the material of 
15 flanges was tested in the vicinity of 
the hole, and it was determined that 
the hardening grows approximately 
proportional to the power required by 
rollirg. 

INSPECTION OF TWO TUBE SHEETS IN 

EACH OF WHICH FIVE TUBES 
HAD BEEN ROLLED 

How several tubes rolled in the same 
plate influence each other, is of special 
nterest to the boilermaker. Therefore, 


two series of tests, A and B, were 
nade. In each tube sheet of 16 in. 
diameter five 3}-in. tubes were rolled, 


in the center and four around it. 
Their location is evident from Fig. &. 

The average breadth of the bridge of 
late between the central tube and the 
xterior tubes was in. The tests dif- 
fer only in the required rolling power, 
the average being in series A, 1.27 hp., 
in series B, 2.28 hp. To reveal plainly 
he strain figures, the front of 
each tube plate was polished. 

After the tubes had been rolled, the 
tube sheets had to undergo a hydrau- 
lic test at 625 and 710 lb. per sq.in. 
respectively. All fastenings in each 
vroup were tight. Especially, the cen- 
ter tubes were completely tight in both 
The holding force of the tubes 
of plate A was found to average 9,400 
b., plate B, 27,400 lb. This difference 
been explained in the preceding 
paragraphs by the fact that the ends 
of the tubes being pinched over the 
front edges of the hole in consequence 
of the strong rolling, must be sheared 
the sharp edges of the hole in order 
be withdrawn. The diameter of the 
be wall B, which had been rolled 
strongly, had increased about 6 per 

t, the diameter of the tube wall A, 
led with normal power, only about 
0.9 per cent. were cut from 
each tube wall, following the dotted 
lines of Fig. 8, and heated to 570 deg. 
in a bath of cil. By this manner the 
ain lines (the so-called Lueders 
s) appeared as shown in the photo- 
graphs in Fig. 9. 

It looks as if 


one 


side 


cases. 


has 


Pieces 


strings of strain lines 
around the edges of the holes. In 
narrow bridges of the tube sheet 
the lines take the shortest way from 
to edge of the holes, while in the 
les of the tube sheet B strain lines 
not be distinguished, the material of 
e bridges being hardened entirely. 
ther investigations of the bridges 
een the by ball hardness 
. photos of structure and recrystal- 
ons gave the same results, which 
is follows: 
a result of rolling with greater 
r the material of the bridge be- 
the tube holes becomes consider- 
different from the original mate- 
It becomes more brittle over the 
section; that the hardness, 
point and tensile strength have 
ised, while the elongation has de- 
ed. In other words, the material 


holes 


1S, 
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of the plate has become less qualified 
for bearing the continuous stresses of 
an operating boiler than it was orig- 
inally. 

The art of rolling tubes consists in 
producing a strong and tight fastening 
between tube and tube plate by using 
the smallest possible power. In the 
tests mentioned (diameter of tube 3} 
in., thickness of tube } in., thickness of 
plate 1 in.) the output of 1.1 hp. trans- 
mitted on the periphery of the pin, 
equivalent to a peripheral force of 800 
Ib. on each roll of the expander, has 
been proved sufficient. 

To protect the tubes and the tube 
sheets in rolling, it is recommended 
that expanders be adopted which dis- 
connect themselves automatically or 
give a signal as soon as a certain pres- 
sure is exceeded. 


a + 
Power-Plant Maintenance 


Considerable space has been taken up 
in the technical press by discussions of 
plans used in systematic conditioning 
of station equipment, and each writer 
appears to have lost sight of the fact 
that maintenance has its origin in 
operation. Every system appears to be 
completely wound up in red tape that 
is either certain to become tangled up 
at times or soon become so automatic 
that the apparatus depreciates. It is 
quite possible to catalog some equip- 
ment and assign arbitrary schedules of 
inspection, but if this is broadened to 
cover all station apparatus, responsibil- 
ity is gradually taken away from the 
operating personnel. Now a_ power 
plant is no different from any othe:® 
manufacturing enterprise, in that in- 
terest and responsibility are so closely 
allied that the success or failure of any 
plan, either operation or maintenance, 
is in the hands of the operators. The 
operating crews must be the inspectors, 
and data taken by them used in reach. 
ing an understanding as to the condi- 
tion of the station equipment. 

In the Brooklyn Edison plants each 
piece of equipment in the stations is 
caismantled and overhauled during the 
year, and it is common knowledge that 
less system disturbance results where 
this plan is conscientiously followed 
through. In addition to the usual work 
done on a turbine during an overhaul 
period, every blade is regaged and in- 
terstage leakage is checked. The an- 
nual overhauling of a turbo-generator 
with its auxiliaries may cost from 3 to 
10 cents per kilowatt capacity, varying 
with the size of the unit, but this ex- 
pense is justified by the gain in operat- 
ing economy and safety. 

The major portion of the operating 
personnel have been’ brought up 
through the maintenance crew, there- 
fore when equipment is turned over to 
their attention and care, the result is 
a continuous inspection procedure that 
is absolutely essential to successful 
production. Each turbine in operation 
on the entire system has a fixed load 


*Abstracted from a paper by H. A. 
engineer of steam operation, Brooklyn 
Co., read before the Metropolitan 
tion, A.S.M.E., Jan. 31, 1927. The 
will appear in Mechanical Engines 
a limited number of preprints 
able now 
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placed upon it at some time during the 
day, and a periodic check is made at 
full load with a complete set of readings 
taken in each case. This same plan is 
carried out in the boiler rooms, and it 
can be readily understood that the data 
so obtained are invaluable to the operat- 
ing, maintenance and betterment divi- 
sions, in studying station performance, 
adopting methods to lower the cost of 
production with existing equipment and 
enabling a better understanding of 
losses that may be decreased by changes 
in operation, design or layout. 

One other important operating factor 
still remains, one that has received too 
little attention both in the press and 
in the plant, and upon which we lay 
considerable stress, namely, good house- 
keeping. Its value, the author believes, 
is impossible of expression in terms of 
station performance, but its effect is in 
evidence nevertheless. The interest ex- 
hibited in one’s job is largely dependent 
upon one’s surroundings. If this is a 
fact, house cleaning should be a con- 
tinuous rather than a spasmodic pro- 
cedure. 


Trent Process Applied to 
Rhode {island Anthracite 


Mining of Rhode Island Anthracite 
at the Cranston mine will be resumed, 
it was announced recently by officials of 
the Anthracite Superfuel Company in 
Sockanosset, Rhode Island. According 
to Henry F. Maurel, vice-president and 
general manager of the company, the 
coal will be pulverized and treated by 
the Trent process, the resulting amal- 
gam being finally baked to harden it 
and remove moisture. 

Numerous attempts have been made 
in the past to use Rhode Island coal 
commercially, but these have met with 
little success, because of high ash, low 
volatile and great density. Not only is 
the coal difficult to ignite and keep 
burning, but the low fusion point of the 
ash, as well its high percentage, 
results in numerous clinkers. 

The process selected is designed to 
reduce the quantity of ash and also add 
enough volatile matter to insure eas) 
ignition. 

The natural coal is first finely pul- 
verized in water, after which the entire 
mass is placed in a chamber where oil 
is introduced and the mixture violently 
agitated. As the mass is whirled about, 
the drops of oil collect minute particles 
of coal dust and separate gradually 
from the grains of foreign matter. The 
oil-coal amalgam, together with the 
water and ash, then flows to a drag 
classifier in which the amalgam is car- 
ried by scrapers up an inclined floor 
and separated from the ash and water. 

The finished product is said to con- 
tain 923 per cent of purified coal and 
73 per cent of combined fuel oil. It ts 
the hope of the promoters that this 
fuel will find a ready market for do- 
mestic use in New England, as all the 
fuel now used there is imported from 
Pennsylvania or more distant points. 

In view of failures of past attempts 
to utilize Rhode Island anthracite com- 
mercially, engineers are watching with 
interest the result of this latest experi- 
ment, 


as 





304 


POWER 


Vol.65, No.8 


Use of Power in Steel Mills 


N 1926, the United States produced 

in excess of 39,000,000 tons of pig 
iron as compared to a total world pro- 
duction approximating 76,000,000 tons. 
Out of a world production of 91,000,000 
tons of steel ingots and castings the 
United States produced over 48,000,000 
ions. Consumption of steel has in- 
rapidly. In 1900 approxi- 
mately 360 Ib. was used per capita and 
by 1926 this per capita consumption 
had increased to 930. Ib. The total 
number of persons employed in the 
steel industry is approximately 470,000, 
and the annual amount paid in salaries 
and wages is between $850,000,000 and 
$900,000,000. 

Development of the industry to its 
present magnitude has been possible 
only by using power-operated mechani- 
cal means to perform the numerous 
functions that in the earlier stages of 
the art were done by manual labor. In 
the middle of the last century the 
only power used at a blast furnace 
was for blowing. The filling of the 
furnace and the disposal of its prod- 
ucts was all hand labor, and at that 
time furnaces had a production of per- 
haps 25 to 30 tons per day. With only 
a small fraction of the number of men 
that were employed previously, the pro- 
duction today runs from 700 to 800 
tons of pig iron from a single furnace 
and at a much lower cost, in spite of 
the fact that wages have quadrupled. 
The same applies to the steel works 
and mills, so that it will be evident that 
the increasing growth of the steel in- 
dustry has paralleled the growth of 
the power industry. 


creased 


INDUSTRY LARGELY ELECTRIFIED 


At the present time the steel in- 
dustry is largely electrified. About 
thirty-five years ago the electric motor 
niade the modern traveling crane pos- 
“thle, and this was the first main appli- 
cation of motors in the steel mills. 
Gradually, the advantages of electric 
motors for other applications became 
obvious. and after a period of develop- 
ment of about fifteen years the electric 
motor has practically supplanted other 
sources of power for the various auxili- 
ary drives used in the mills. At this 
time power was developed in various 
mills by  direct-current generators 
driven by reciprocating engines. The 
units were usually small and frequently 
scattered in groups over the plant to 
limit the distance power had to be 
transmitted. With the development of 
turbo-alternators larger units became 
practical and the practice changed from 
the use of direct current to alternating 
current for generation and distribution, 
with rotary converters or motor-gen- 
erator sets to supply the direct-current 
load and permit the retention of the 
ds bef 
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UTURE practice points to- 

ward the economical steam 
plant burning blast-furnace gas 
and interconnection with the 
central station for interchange 
of power. In general, the steel 
plant will not be justified in in- 
stalling a generating plant un- 
less thereby using fuel that 
otherwise would be wasted. 











direct-current motor, which was con- 
sidered to have more desirable char- 
acteristics for the ciass of work in- 
volved. 

With the development of alternating- 
current distribution and the increase in 
size and improvement in economy of 
the generating unit it became possible 
to consider the use of electric motors 
for the main drive of the rolling mills. 
There were many mill engineers who 
were reluctant to give up the steam 
engine of heavy construction that had 
been developed for such work, but the 
advantage of generation in economical 
units at a central point, and the facility 
with which power could be transmitted 
with little loss, as well as the desirable 
characteristics of motors for many ap- 
plications, inevitably forced careful 
consideration of electric drive and 
eventually its adoption. 

TOTAL POWER USED IN INDUSTRY 

It is estimated that the total amount 
of power used in the industry in 1926 
was equivalent to about 7,000,000,000 
kw.-hr., approximately three-quarter's 
of this being generated in the mills and 
about 25 per cent supplied from outside 
sources, largely from central-station 
plants. The approximate rating of 
motors used in steel mills is 3,509,000 
hp., and of this total somewhat over 
1.000000 hp. are driven by purchased 
power, 

About twenty years ago there was 
considerable interest in the develop- 
ment of gas-engine driven units, using 
blast-furnace gas having a heat value 
usually less than 100 B.t.u. per cubic 
foot. The development of gas engines 
in large sizes provided a more economi- 
cal method of using this gas for power 
purposes as well as for driving the 
blowers supplying air to furnaces. 
After many initial difficulties gas en- 
eines were developed in this country 
that gave satisfactory operation, and 
were adopted quite largely for blowing 
and power purposes. While they were 
much superior in fuel consumption to 
the then existing steam-engine-driven 
units, they were more costly and more 
expensive to maintain and the capacity 
of individual units was limited. 

In the meantime the turbine-genera- 
tor was being developed rapidly, and 
with the use of higher steam pressure 
and superheated steam material im- 
provement in economy resulted. The 


introduction of successful turbine- 
driven blowers for blast furnaces was 
an important factor in determining the 
method of generating power in the 
steel mills, 

Surplus blast-furnace gas available 
for power varies somewhat with the 
furnace equipment and the type of 
blowing engine used. From 25 to 30 
per cent of the total gas produced is 
used for preheating the air for the 
furnace. In a large modern furnace 
between 4,000 and 5,000 hp. is required 
for blowing air. There are a numbe) 
of gas-engine blowers in use, and from 
a fuel viewpoint these are the most 
economical units at the present time. 
However, their first cost is high and 
the maintenance is considerably higher 
than with turbo-blowers. Modern fur- 
naces require air volumes in excess of 
that which can be supplied by single 
gas-engine-driven blowers, which, in 
turn, increase the investment. 

INCREASING USE OF TURBO-BLOWER 

The latest development in this field is 
the turbo-blower. Its rapidly increas 
ing use in the last few years is due to 
improved economy of the later designs 
and the possibility of building in a 
single unit any capacity that may be 
required in practice. With gas-engine 
blowers and efficient stoves. the amount 
of gas available for power purposes 
will be approximately 55 per cent of 
the total. With a modern turbo-blower 
plant the amount of surplus gas fo: 
power purposes will range from 45 to 
4S per cent. 

It is characteristic of a 
load that there will be considerabl 
fluctuation in the demand for powe1 
ind that there will be little correlation 
between the operation of the blast-fur 
nace plant and the power requirements 
in general. In a fair-sized plant it will 
be found that the load factor on week- 
days will run from 60 to 65 per cent, 
based on the maximum load, and that 
over a year the load factor will rang: 
from 45 to 50 per cent. It will be see! 
that this is not an ideal load for inter 
nal-combustion engines, as it is neces 
sary that they should be operated nea 
their rated capacity to obtain the best 
cconomy. and governing difficulties b: 
come serious with rapid load changes 

Where gas engines have been us¢ 
it therefore has become regular pra 
tice to install a certain proportion 
the total capacity, usually about 
per cent of turbine-generators, whi 
are used to carry the peak load a 
help regulate the system so as to « 
tain a reasonably constant frequency. 
The over-all efficiency of such a plant 
is not very much in excess of that 
tainable with modern turbo-generating 


steel-mil! 


plants, and in addition to the complica- 


tions of the two different types 
prime movers the combination costs 
much more than for an all-steam 
tion. 


In the modern 
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plants in the larger mills, units of 
10,000 to 20,000 kw. are installed, and 
in many respects central-station prac- 
tice has been followed, although the 
plants are usually simpler, economy be- 
ng sacrificed somewhat to reduce cost. 
\with a plant of this character it has 
been found that the surplus gas avail- 
cble is sufficient to produce approxi- 
mately 250 kw.-hr. per ton of iron. 
This would be approximately sufficient 
o supply al! power needs were it not 
or the lack of correlation between the 
lust-furnace and mill operations. 


In many steel plants open-hearth 
furnaces have been equipped with 
vaste-heat boilers which, with the 


ases at a temperature of 1,200 to 
500 deg. F., will generate from 1,200 
o 1,500 lb. of steam per ton of steel 


produced. As there are many uses for 





team in a steel plant apart from 
ower veneration, usually it will be 
und that all the steam from the 
aste-heat boilers can be used to ad- 


intage. 
The power required for driving: roll 
mills varies with the type of mill 
id its product. Many of the continu- 
ously running mills are driven by con- 
int-speed motors, but there is an in- 
creasing use of adjustable-speed motors 
enable mills to be run at the best 
ed for the particular product being 
tied. With constant-speed motors 
e speed of the mill is usually a com- 
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promise between that required for the 
lightest and heaviest sections. Adjust- 
able-speed drives allow better produc- 
ticn in many As 
current is used almost universally for 
power purposes, various schemes have 
been evolved to obtain adjustable-speed 
drives, but all involve undesirable com- 
plications. There has been a tendency, 
therefore, in recent practice to use di- 
rect-current motors, either rotary con- 
verters or motor-generator sets being 
used to convert to direct current at the 
mill, 


cases. 


Such drives are not quite so 
efficient as the various alternating-cur 
rent combinations, but have the ad- 


vantage of simplicity. 

Many applications in steel mills can 
be taken care of with ordinary com- 
iercial motors, but most of the auxili 
ary drives around the mills proper have 
special mill-type motors. These auxili- 


ary drives usually do not exceed 100 
to 150 hp. in single machines. It will 
be found that the amount of power 


used for auxiliary purposes in the steel 
mills frequently amounts to one-third 
or more of the total power produced. 
The present tendency 
power development in. steel 
pends upon the type of plant. In those 
plants with blast furnaces, it is be- 
lieved that the future practice will be 
to install efficient steam-driven turbo- 
blowers and turbine-generators. Boiler 
plants will be developed to burn sur- 


regarding 


mills de- 


alternating 





plus blast-furnace gas economically and 
provision made for supplementary fuel 
where low-grade fuel is a byproduct in 
the plant, as for instance, coke braize. 
However, it usually will be found more 
satisfactory to burn solid fuels inde- 
vendently of the blast-furnace gas un- 
less they are first pulverized. In some 
cases where blast-furnace gas is insuf- 
ficient to supply the total power needs, 
pulverized coal will be used advanta- 
geously in the same boiler settings that 
have been developed for blast-furnace 
gas. 

There will be a tendency to inter- 
connect these plants with central sta- 
tions, so that an interchange of power 
may be effected when the gas supply 
is insufficient or in excess of that re- 
cuired to meet the power demands. It 
is quite possible that an arrangement 
of this character can be worked out to 
the economic advantage of both parties 
concerned. 

In the case of steel plants not hav- 
ing blast furnaces and located where 
central-station power is available, it is 
believed that power can be purchased 
to advantage when obtainable at a rea- 
sonable cost. The steel plant is justi- 
fied in installing a generating plant 
only if it thereby uses the fuel that 
otherwise would be wasted. In general, 
it will be found that a steel plant is 
not justified in generating its own 
power unless this is the case. 


American Boiler Manufaeturers’ 


HE winter meeting of the Ameri- 

can Boiler Manufacturers’ Asso- 

tion was held at the Hotel Cleveland, 

Cleveland, Ohio, on Friday, Feb. 11, 

th President George W. Bach in the 
e: 

\ report from the Association’s rep- 
ntative to the Joint Committee on 
{ Water with five other societies 
fested the importance in which the 
r manufacturers hold this activity, 
revealed nothing that has not been 

to Power's readers in reports of 


Joint Committee itself. 
ie Committee on a Standard Code 


actice Regarding Boilers and Ac- 


ries reported that it had been 
1 impossible to standardize upon 
n specifications, especially for 
r-tube boilers, but efforts were 


eing made to arrive at uniformity 
regard to connections and acces- 


H. E. Aldrich, Jr., said that 
ation to the standardization of 
nsion, it was proposed to make 
iximum ,, ratio 120, the maxi- 

2 


allowable beam stress 1,500 and 
aximum stress in hangers 10,000 
\ttempts had been made to fix 
ntees upon CO. and exit gas 


ratures, but the revised specifica- 
vill involve more than this. 

Broderick, speaking for the oil 
the 











boiler industry, said that 











Association 


manufacturing problems are the same, 
but the marketing problem is different; 
activity in the oil fields is spasmodic; 
when a boom is on manufacturers rush 
in, make up a lot of stock that over- 
lasts the demand and dump it at a loss 
when things slow down. The _ tend- 
ency to put up central-power stations 
in the oil fields was interfering ma- 
terially with the demand for the typi- 
cal oil-field portable boiler. 

C. E. Bronson, of Kewanee, IIl., re- 
porting for the Committee on Steel 
Hieating Boilers, pointed out the handi- 
cap that such boilers are under in be 
ing subject to the expense of inspection 
during construction, whereas cast-iron 


boilers are required only to undergo 


1. hydrostatic test after installation. 
This topie brought out considerable 


discussion, especially as to the situation 
in Massachusetts. 

Homer Adams injected a needed note 
of optimism into the discussion. The 
use of boilers both for power and for 


heating is increasing. There is a good 


business in furnishing them. It may 
be true that the industry is over- 
equipped, but the man who is _ best 


equipped both with machinery and ex- 
perience and business and con- 
fidence can living at it 
yet. 

Brief progress reports were received 
from the Committee on the A.S.M.E. 
30iler Code, the Stoker Committee, the 


sense 
make a good 


Committee on American Marine Stand- 
ards, the Committee on Welding of 
Pressure Vessels, the Committee on a 
Standard Method for Testing Struc- 
tures under Pressure, and the Com- 
mittee on Dished Heads. 

In connection with the 
topic the hearing upon this subject 
that will be held by the Boiler Code 
Committee at the headquarters of the 
American Society of Mechanical Engi- 
neers, 12 West 39th St., New York, 
on tWe evening of March 17 was an- 
nounced. Al! those having interest, 
suggestions or experience in this sub- 
ject, were invited to attend or send in 
communications, and a committee was 
appointed to represent the American 
Boiler Manufacturers’ Association up- 
on this occasion. 

After luncheon L. Seth Schnitman of 
the Department of Commerce, Bureau 
of the Census, presented the appended 
results of a survey of the industry 
undertaken at the instance of the As- 
sociation. While it was apparent that 
the results given were far from com- 
plete and that not all even of those 
present had responded to the eall for 
information, the value of such a record, 
if it could be made sufficiently compre- 
hensive, was acknowledged, and the 
association voted to continue its co- 
operation with the Census Bureau in 
developing it, and all present agreed to 
furnish the statistics asked for. 


last-named 
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Considerable discussion followed 
upon the place of the modern power 
boiler in the rehabilitation of the in- 
dustrial boiler plant. It was pointed 
out that the increase in rated boiler 
capacity has not been equivalent to the 
increase in power generated. Some 
of the reasons for this are the in- 
creased rate at which boilers are 
driven, and increases in the efficiency 
of steam-using apparatus both for 
power and heating and industrial pro- 
cesses. There is a limit, however, to 
the extent to which this forcing process 
can be carried and to the efficiencies 
that can be attained, and these two 
factors are likely to have less effect 
upon the demand for boilers in the 
future. 

It was also pointed out that the re- 
turns upon the capital invested in pub- 
lic utilities had been falling off for the 
last two or three years, indicating that 
they had reached the limit of the 
amount of power load that they can 
take on below the cost of production 
and that their efforts are likely to be 
directed more to the profitable higher 
rate business than to displacing power 
plants that can justify their continued 
operation. 

Appropriate resolutions were adopted 


STEEL BOLLERS 
Number of 


Proportion of Output 
Shipped for Export 


In 1925 
In In Total 
Number Heating 
Percentage Group of Units Surface 
None 38 38 
}to 10 per cent 7 9 
lit 20 per cent 6 4 
21 to 30 per cent 2 2 
st 40 per cent 
4it 50 per cent 
rit 60 per cent 
olt 70 per cent 
7i to 80 per cent 
8l to 90 per cent 
90 to 100 per cent | | 
Potal 4 54 
on account o ihe death of Dr. J. T 


Duryea, president of the Pierce, Butler 
& Pierce Manufacturing Co., of which 
ithe Ames Iron Works is a subsidiary; 
James Brown Stanwood, of the Stan- 
wood Corp., and B. N. Broido, chief en- 
gineer of the industrial Division of The 
Superheater Company. 

After considerable discussion as to 
whether the spring meeting should be 
held at White Sulphur Springs imme- 
diately following the meeting of the 
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American Society of Mechanical Engi- 1925 and (b) according to the propor 
neers in May or the week following at tion of total money value of output it 
either White Sulphur or Hot Springs, 1925 represented by the chief kinds 0! 
the matter was left to the Executive products. A few firms did not repor' 
Committee. on these items. 


RESULTS OF DEPARTMENT OF COMMERCE 
SURVEY ON STEEL BOILERS 


Liability of Employer for 
Injury by Employee 
While Temporarily Away 
from Work 


Washington, D. C.—Orders were re- 
ceived for 8,931 steel boilers during the 
first half of 1926 by 58 manufacturers, 
comprising most of the leading con- 
cerns in the industry, according to a 
preliminary report of the Department By L. T. PARKER 
of Commerce, while shipments by these 
firms for the full year 1925 totaled Recently, the higher Court oi Ne 
13,417 boilers, and in 1924 they shipped Jersey (Pederson vs. American Smel 
12,215 boilers. More boilers were ing & Refining Co., 134 Atl. 672) he! 
shipped in 1925 than in any other year an employer not liable for an injur 
since the end of the War up to that received by an employee (of anoth« 
time, but in square footage 1920 ship- company) while he had temporarily let 
ments were the highest, followed by his work. 
those of 1923. Of the various types The facts of the case are that tl] 
of boilers reported, only steel-heating accident happened on July 24, 192: 
stationary boilers and Scotch-marine Thomas Pederson, the employee, wa 
boilers showed increases over 1924 both <mployed by John Pasky as an ir 
in number and in square feet of heat- worker. The Barnett Company had in- 
ing surface. stalled a coal pulverizer for the Ameri 

The 58 reporting firms indicated can Smelting & Refining Co. Joh 
that, on the average, between 1919 and Pasky was employed by the Barnet 
1925, 8,960 persons were employed in Company to make some changes in tl 
their boiler departments, 880 of these coal pulverizer. The employee had 
been working for John Pasky at the 
plant of the American Smelting & Re- 
fining Co. five or six days before the 
accident. On the day of the accident, 
he left his work to respond to a call 


Firms Classed According to —-— 


Proportion of Total Money Value of Output 
in 1925 Represented by 


— Ree ll ‘ii of nature. He was directed by hi: 
Boiler and — Soiler Digesters, foreman which toilet he was to use and 
Parts Flues Accessories Ete. the manner of reaching it. On return- 
2 A. 7 : ing from the toilet, he attempted to 
, “8 10 5 pass between an engine and a car tem- 
4 : 3 7 porarily detached, and was struck and 
0 4 i injured by the moving engine. 
6 3 The injured employee sued _ the 
; ; American Smelting & Refining Co. fo 
10 2 damages, but in holding the compan 
9 not liable, the Court said: 
5? 52 5) 52 “There were three ways by which 


he could have reached the toilet. There 
is no evidence in the case that would 
being in the executive, engineering or justify an inference of an invitation 
sales organizations, 7,210 in the shops go through the space between the ca 
and 870 in erection work. These firms and the engine, so temporarily de- 
used annually during that period tached, where he was injured, nor 
90,078 net tons of steel plate, 17,095 of there any evidence that would justit; 
structural shapes, 8,376 of bars, and an inference of a custom to so use such 
53,253 of tubes; they also reported 23,- passage; at least he did not pretend 
{95 gross tons of castings. have any knowledge of such a custom. 
The above table gives the number He assumed the risk of injurs 
of reporting firms arranged in two The injury to the plaintiff was not the 
groups: (a) According to the propor- result of any negligent act of the de- 
tion of output shipped for export in fendant.” 





STEEL BOILERS AS REPORTED BY 58 MANUFACTURERS 
Shipments ——__—_—_—— ———————$— — ——_—____—_———— Orders Recs 
1919 1929 1921 1922 1923 1924 1925 First Half, 
Pype Ni Sq. Ft No Sq. Ft No. Sq. Ft No Sq. Ft No. Sq. Ft No. Sq. Ft No Sy. Ft No. & 
Grand total 10,002 16,158,208 10,308 17,921,492 6,543 8,522,821 11,244 12,623,264 13,169 16,507,132 12,215 14,554,989 13,417 14,692,232 8,931 8,673 
Stationary 
Potal 8.887 12,352,142 9,847 16,406,077 6,312 7,565,382 11,131 13,386,146 13,099 16,386,146 12,087 14,273,369 13,272 14,458,753 8,837 8,528 
Water tube 1,907 7,867,701 2,564 11,100,285 888 3,684,324 1,255 6,171,654 1,678 9,552,769 1.365 8,093,504 1,380 7,417,304 759 4,078 
Horizontal return 
tubular 1,692 2,060,992 1,866 2,425,091 1,221 1,515,271 1,676 1,978,501 1,698 2,027,174 1,379 1,691,430 1,243 1,625,759 521 68 
Vertical fire-tubs 1,629 488,868 1,737 569,588 1,031 284,957 2,120 644,594 2,283 738,370 1,570 450,069 1,553 461,726 1,002 274 
Locomotive (not 
railway 45] 207,562 529 246,140 232 120,506 374 215,361 530 269,371 417 209,824 342 154,397 210 = 102,950 
Steel he 1,908 1,140,597 1,935 1,458,462 2,172 1,553,360 4,621 2,776,940 5,782 3,139,915 6,533 3,388,086 8,017 4,295,957 6,162 3,3! 02 
Chl country 1,024 907,380 703 442,333 621 363,573 923 548,895 879 575,627 535 319,412 477 386,840 23 
Self-contained 
portable 276 79,042 513 164,278 147 43,391 162 50,121 249 82,920 288 121,044 260 116,770 160 
Marine 
Potal 1,115 3,806,066 401 1,515,415 231 957,439 113 237,118 70 120,986 128 281,620 145 233,479 94 | 
Water tube 821 3,125,687 169 810,144 99 667,410 50 164,049 16 46,581 67 229,754 52 134,823 25 7 
Pipe 33 36,914 1 11,612 9 10,683 7 8,286 12 16,338 8 7,180 1 11,909 4 of 
Secotel 244 636,695 261 681,976 102 269,418 34 55,061 22 45,238 35 37,081 63 75,031 53 45,478 
2 and 3 flue 17 6,770 16 10,760 17 8,670 16 6,660 14 5,770 16 6,800 15 8,170 10 ‘ 
Miscellaneou 4 923 4 1,258 6 3,142 6 7,059 2 805 4 3,546 2 4 
As differentiated fron power boilers 
Not including types listed above 
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Failure of Bids Will Reopen 
Shoals Debate in Congress 


A reopening of the whole question of 
he operation of Muscle Shoals is fore- 
ast with the situation where it was 
hen the government first sought bids 
om private sources. 

Industrial chemists declare the crux 
f the issue is that progress has put the 
luscle Shoals cyanamid process out of 
date. F. A. Ernst and M. Sherman, ex- 
perts at the United States Fixed Nitro- 
gen Research Laboratory, in a world 
urvey, just published, show that the 
newer method of taking nitrogen for 
fertilizer from the air by a direct syn- 
thetic ammonia process is proving 
cheaper and easier than the cyanamid 
process in which the government in- 
vested millions in Muscle Shoals during 
the war. 

An engineering analysis of the Farm- 
Federated Fertilizer Corporation’s 

for the Muscle Shoals develop- 
ment was transmitted to the Senate on 
Feb. 14 by the Department of the 
Treasury. 


ers 
offer 


More TECHNICAL STUDY FAVORED 


The analysis was prepared at the re- 
quest of Senator McNary (Rep.), Ore- 
gon, chairman of the Senate Commit- 
tee on Agriculture and Forestry, by the 
Engineering Division of the Income Tax 
Unit. In his letter of transmittal Sec- 
retary Mellon states that this analysis 
has been prepared along the same lines 
as were followed in the preparation of 
previous analyses of offers for Muscle 
Shoals submitted by the Air Nitrate 
Corp., the American Cyanamid Co. and 
tie Muscle Shoals Fertilizer Co. No 
recommendation was submitted by the 
Department of the Treasury. 

As this issue goes to press it is 
learned that the Senate Committee on 
Agriculture favors another study of 
Muscle Shoals by a joint congressional 
commission. In view of the failure of 
previous commissions to impress Con- 
gress, it is felt by many members that 
any investigation to be made during the 
interim between the adjournment of the 
present Congress and the opening of 

next regular session, should be di- 
orced as far as possible from polities 

1 should provide for technical ad- 


\ e 


Fitkin Utility May Control 
West Missouri Power 
The Missouri Public Service Co., one 
the Fitkin utilities group, has filed 
lication with the Missouri state 
blie service commission for approval 
the transfer of all properties of the 
West Missouri Power Co., valued under 
‘cent appraisal at $6,500,000, to the 
f ‘kin interests. 


he properties being sold include 
erating stations, transmission and 





distribution lines supplying electricity, 
gas and water to fifty-six cities and 
towns in western Missouri, including 
Warrensburg, Holden, Odessa, Nevada, 
Clinton and virtually all of the smaller 
municipalities within a radius of ninety 
miles south and east of Kansas City. 


Pennsylvania R.R. Plans Big 


Mutual Plant, Report Says 

From unconfirmed Philadelphia news 
sources comes the report that the 
Pennsylvania Railroad, through its 
company engineers, has been con- 
sidering plans for the erection of a 
giant power plant near Philadelphia, 
in anticipation of the comprehensive 
program for electrification of its lines. 

It is understood that the railroad’s 
reported statement, emphasizing the 
demand for large amounts of 25-cycle 
electrical energy among other Phila- 
delphia public utilities, mentioned con- 
ferences held between Pennsylvania 
officials and others heading companies 
in the public utility field. 

The plant said to be under consider- 
ation would be built on the Delaware 


River, near Trenton, N. J., at a cost 


.estimated at more than $10,000,000. 


According to the report, the Philadel- 
phia Electric Co., which now supplies 
power for the other utility companies, 
issued a denial that its representatives 
had ever attended such a conference. 
In contradiction of the railroad’s con- 
tention, officials of the electric company, 
it was rumored, declared its new Port 
Richmond plant and the Conowingo 
project now under consideration could 
supply every power requirement in 
Philadelphia and vicinity. 


Court Rules Worthington 
Patents Infringed 
Having pended in the District Court 


of the United States at Buffalo, N. Y., 
the suit brought by the Worthington 


Pump & Machinery Corp., against 
Clark Brothers Co., of Olean, New 
York, for infringement of the Worth- 
ington patents, Reissue No. 13,991, 


granted Oct. 12, 1915, and No. 1,341,- 
145, granted May 25, 1920, on its well- 
known feather valves, by the valves 
used in the compressors put out by 
Clark Brothers Co., has been decided in 
favor of Worthington by Judge Hazel. 

A decree has been entered holding 
both patents valid and infringed by 
Clark Brothers Co.’s valves, and order- 
ing an injunction and_ accounting 
against Clark Brothers Co. 

Under Judge Hazel’s decision, the 
Worthington Pump & Machinery Corp. 
has the exclusive right to the use of 
strip valves which bend on a uniform 
curve in opening, even though attached 
to the valve seat as in Clark Brothers 
Co.’s valve. 


Swartwout Co. Purchases 
S. C. Regulator Concern 


An announcement of interest to 
power-plant builders and operators, as 
well as to industrial leaders throughout 
the country, was recently issued by 
the Swartwout Co., 18511 Euclid Ave., 
Cleveland, Ohio, outlining its consoli 
dation with the “S-C” Regulator Man- 
ufacturing Co., Fostoria, Ohio. 

D. K. Swartwout, president of the 
company, continues as chief executive 
of the merged company, while J. M. 
Barrett, executive head of the Fostoria 
firm, becomes a vice-president. D. K. 
Swartwout, Jr., also continues in an 
executive capacity, being vice-president 
and general manager. W. E. Clement 
is secretary and treasurer, and L. P. 
Russon, assistant sales manager. 

Headquarters of the new company are 
to be in Cleveland at the factory ad 
dress, 18511 Euclid Ave. The Fostoria 
plant of the “S-C” Regulator Manufac 
turing Co. is to be discontinued, the 
equipment being moved to the factory 
buildings of the Swartwout Co. in Orr 
ville, Ohio. 

The “S-C” line, developed over 
twenty years, includes pump gover- 
nors for every type of work, feed-water 
regulators, valves for special regulat- 
ing, differential pressure, high-pressure 
relief and differentials for electrically 
driven boiler-feed pumps, and in addi- 
tion, special drainage control systems. 
All products are to be distributed under 
the trade marked brand “Swartwout 
and ‘S-C.’ ” 

No little interest centers around this 
merger, according to manufacturers 
in allied industries. 


Bill Urges Greater Seope for 
Ohio Boiler Inspection Law 


Amendments to the Ohio boiler in- 
spection law have been introduced by 
Senator Rebman Jr., of Cincinnati, 
Ohio. 

The present proposal, known as Sen 
ate Bill 114, provides for compulsory 
inspection of boilers used for agricul 
tural purposes, boilers used in the cona- 
struction of and repairs to railroads 
and bridges, and boilers used for 
steaming, heating and drilling of water 
gas and oil in the open fields. 

3oilers in these classes were hereto- 


fore specifically exempt from inspec- 
tion by law. This amendment further 
provides for inspection of all unfired 


pressure vessels, except vessels of less 
than 5 cu.ft. in contents and vessels 
carrying liquids whose boiling at at- 
mospheric pressure is above 100 deg. F., 
and vessels subject to temperatures in 
excess of 750 deg. F. 

All other vessels are to be shop in- 
spected during construction, and reg- 
warly inspected annually while in 
overation. 


One 
ous 


Research Activities Conducted 
at Purdue University 

Activities at Purdue University, 
financed by the American Railway 
Association, were outlined recently by 
Dean A. A. Potter to a member of 
Power's editorial staff. 

From March 1, 1925, to Dec. 30, 
1926, $382,000 was expended on air- 


brake research. For the year 1927, 
$255,000 has been appropriated for 


research of air brakes, and $15,000 for 
research on draft gears. In addition 
to that, $21,000 will be spent for the 
construction of a special ARA_ build- 
ing with an additional $30,000 or more 
for a special testing machine designed 
te drop a load of 27,000 Ib. suddenly 
upon a draft gear. Moreover, $6,000 
has been appropriated for the purchase 
of draft gears. 

Sixty-five technically trained engi- 
neers are engaged in engineering re- 
search work alone. This was the min- 
imum number during the last year and 
a half. At times several more have 
been engaged, besides a number of non- 
technically trained helpers. 

The Indiana Limestone Co. has ap- 
propriated during the last three years 
over $12,000 to discover what discolors 


limestone, how to prevent it and how 
to correct it. This has been accom- 
plished, and the results are entirely 


satisfactory. The Limestone Association 
is continuing the support of research. 

Other investigations are being carried 
on in co-operation with manufacturers, 
publie utilities, and the United States 
Bureau of Public Roads; also, Purdue 
University is devoting about $25,000 a 
year from the engineering budget for 
the administration of the co-operative 
projects and for the support of inves- 
tigations which do not lend themselves 
to co-operative undertakings. 


Chicago Consulting Engineers 
Elect Officers for 1927 

At a recent meeting the Chicago As- 
sociation of Consulting Engineers 
elected as officers for the ensuing year 
Irving E. Brooke, president; Ernest V. 
Lippe, vice-president, and Rollo E. Gil- 
more, secretary-treasurer. 

This body meets regularly on the 
third Monday of each month at the 
City Club, 315 Plymouth Court, Chi- 
cago. After dinner a regular business 
meeting is held. Usually, at alternate 
meetings, well-known speaker are on 
the program, giving talks on the vari- 
ous technical problems confronting the 
members in their daily activities. 

The membership is limited to mechan- 
ical, electrical and sanitary engineers 
who are not less than thirty-two years 
of age, and who have engaged in. the 
practice of consulting for a period of 
not less than ten years and are not 
connected in any way with the sale of 
mechanical equipment. 


Course in Steam Turbines 
Open in Detroit 
Preliminary to a course in steam tur- 
bines, which will be conducted at the 
University of Michigan by Prof. John 
E. Emswiler, the first meeting of the 

class was held in Detroit, Feb. 17. 
Instruction is open to any person in- 


rOWER 


terested, upon the receipt of the nomi- 
nal fee. It is expected that a large 
group of technical and operating engi- 
neers will take the course. 


B. N. Broido, Noted Super- 
heater Designer, Dead 


3enjamin Nikolas Broido, chief engi- 
neer of the industrial department of 
the Superheater Co., of New York and 
Chicago, died suddenly at his home in 
New York, Feb. 10. Mr. Broido was 
known throughout this country anid 
abroad as a designer of exceptional 
ability of steam superheaters and heat 
exchange apparatus. 

Mr. Broido was born in Wilna, Rus- 
sia, in January, 1879. His early educa- 

















Benjamin N. Broido 


tion was obtained in Germany, and he 
was graduated in 1904 from Frederick’s 
Polytechnic, Gothen, Germany, with a 
degree in mechanical engineering. For 
the next two years he was an instructor 
at the Polytechnic. ; 

From 1906 to 1912, Mr. Broido was 

connected with Ascherslebener Maschin- 
enbau A.G., Aschersleban, Germany. 
Realizing that in order to design super- 
heaters properly, he must first be 
-horoughly familiar with stokers and 
boilers, he next became connected with 
Hannoversche Maschinenbau A.G., Han- 
nover, Germany, where he developed a 
new design of Stirling boilers to suit 
them better to conditions in that country. 

Mr. Broido came to this country in 
1914 and took a post-graduate course 
in the City College of New York and 
Columbia University. Later he be- 
came connected with the Roessler & 
Hasslacher Chemical Co., Perth Amboy, 
N. J., for which he designed power 
plants. In 1917 he was engaged by the 
Philadelphia & Reading Railway Co. 
to design a power and creosoting plant. 
At the end of 1917 he became con- 
nected with the Superheater Company 
as designing engineer in charge of de- 
sign and development of Elesco super- 
heaters for stationary boilers. 

As a member of the American Society 
of Mechanical Engineers he took an 
active part in steam power plant work. 
He delivered the following papers at 
various meetings of the society: “High 
Temperature and High Pressure Steam 
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Lines,” “Radiation in Boiler Furnaces,” 
and “Mechanical Engineering in the 
Cracking, Heating and Cooling of Oil.” 

In the last nine years Mr. Broido 
filed over 75 patent applications in this 
country and abroad for boilers, super- 
heaters, economizers, heat exchangers, 
pipe stills, ete. He contributed a num- 
ber of articles to the engineering press, 
especially to Power. 


Mr. Broido was a member of Verein 
Deutscher Ingenieure, the Engineer: 


Club of Philadelphia and Raritan Lodg: 
No. 61, F. & A. M. 
He was unmarried. 
Novel Automatic Substation 
Installed in Canada 


A new power 
first automatic 


plant, which is thé 
mercury-are rectifier 
sub-station in Canada, was recently 
put in operation at Verdun, Quebec 
by the Montreal Tramways Co. Thi 
plant has been installed by the com 
pany in order to effect material im 
provement in its power distribution 
system and to provide sufficient powe1 
to handle the transportation facilitie 
necessary to cope with the needs ot 
the city of Verdun as well as variou 
suburbs of the city of Montreal. 

The station is fully automatic, n 
attendants being necessary to keep th 
plant in operation. Inside the building 
one of the walls is lined with two line 
of high tension circuit breakers. Dow) 
the center of the floor are two air 
cooled transformers, each connected 
with two water-cooled rectifiers of 
capacity of 600 kw. The station has 
a high tension capacity of 12,600 volt 
which is converted by these transform 
ers and rectifiers into a D.C. curret 
at 600 volts tension. A cement ba 
has been laid in the station for in 
stallation of another transformer and 
its accompanying pair of rectifiers. 

The cost of the sub-station and 
equipment amounts to approximate) 
$200,000. The electrical equipment 
was purchased from the Brown-Bove 
Company of Baden, Switzerland. 


Hartford N.A.S.E. Section 
Attend Dinner 

Many operating engineers and thei 
friends came from various parts of Cor 
necticut to attend a banquet held 
the Hartford Section of the N.A.S.F 
Jan. 29. 

The speaker of the evening was 


Edwin Brainard, acting governor 
Connecticut. The guests of honor 
cluded John Quincy Adams, nation 


president, and Sarrett M. Burgess, p: 
national president, each of whom ma 
a short address. 

Hartford N.A.S.E. men, the A.S.M.! 
and the Hartford Engineers Club 
planning a combined smoker and ent 
tainment the last week in April, t 
date for which has not yet been det 
mined. 


Southeastern Power's Outpui 
Shows 17 Per Cent Growth 


The Southeastern 
Co. reports 


and Li 
185,952, 


Power 
output of 


kw.-hr. in January, an increase of 
per 
uary, 


cent over the 159,369,716 in J 


1926. 





en 
em 
pos 
tio 
no 
pla 
] 
cat 
hee 
tha 
ins] 
of t 
to ¢ 
the 
dire 
cati 
and 
for 
cons 
only 


orgs: 
side 
F 
vita 
ish 











29 


a ay 


February 1927 


Complete Boiler House Shown 
at British Industries Fair 

Central exhibits for this year’s steam 
power section of the British Industries 
Fair, being held at London and Bir- 
mingham from Feb. 21 to March 4, com- 
prise a boiler house and an engine room 
both of which are technical and full 
scale. 

The boiler house includes a water tube 
boiler equipped for powdered fuel fir- 
ing and a Lancashire boiler with me- 
chanical stokers, both exhibits being as 
complete as conditions allow with com 
plementary equipment such as super- 
heaters, economizers, pumps, fans, 
water softening plant and various con 
trol instruments. The engine room in- 
cludes two turbines, two reciprocating 
ets and accessories such as condensing 
plant, water cooling tower, transformer 
and sundry indicating and recording in- 
truments. 

Of particular interest to American 
engineers will be the various devices 
employed in this section for the pur- 
pose of smoke abatement; in connec 
tion with this problem it is said that 
no more representative or complete dis 
play has ever appeared. 

In organizing the joint exhibit, dupli 
cation of the various items shown has 
been avoided as far as possible in order 
that visitors to the Fair may be able to 
inspect alternative types of plant. Thus 
of the two turbines one is direct coupled 
to an alternating current dynamo while 
the other is of the back geared type for 
direct current. Similarly one recipro- 
cating set is shown with a rope drive 
and the second driving a dynamo. Plans 
for a similar exhibit are already being 
considered for 1928 and it is hoped not 
only that a much larger display may be 
organized but that the idea may be con 
siderably extended in scope. 

Further information and personal in- 
vitations can be obtained from the Brit- 
ish Consulate General in Chicago. 


Cincinnati N.A.S.E. Men 
Plan Annual Banquet 

Members of the Combined Associa- 
tions of the National Association of Sta- 
tionary Engineers of Cincinnati, Ohio, 
will give their fifth annual banquet and 
dance at the Hotel Alms, Feb. 23. 

John Quincy Adams, national presi- 
t, Fred W. Raven, national secre- 
ary, Sarrett Burgess, Past National 
President, Egbert Douglas, chairman of 
the power plant cost committee, and 
J. A. Kerley, Past National President 
are listed among the speakers. Prom- 
inent Cincinnati leaders will lend their 
ipport with brief addresses. The 
radio program will be broadcasted from 
Sto 9 P.M. (Eastern standard time) by 
the Kodel Radio Corp. from Station 
W.K.R.C., 422 meters. 


det 
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Eastern Texas Electric Buys 
Nebraska Electric Power 
e Eastern Texas Electric Co. of 
ware, a subsidiary of the Engi- 
s Public Service Co., has purchased 
Nebraska Electric Power Co., which 
S some twenty-five towns in cen- 
and northwestern Nebraska and 
tains power stations in Loup City, 
n Bow, Cozad, and Lexington. 


POWER 


The Nebraska Electric Power Co. will 
be under the executive management of 
Stone & Webster, Inc., and will be op- 
erated from Scottsbluff, Nebraska. 


English Firm Supplies Valves 
for New Zealand Project 
Penstock value equipment 
25,000-hp. waterwheels to be con- 
structed for the government of New 
Zealand will be supplied by J. Blake- 
borough & Sons, Ltd., valve specialists, 
Brighouse, England. 
The turbines and 
scheduled for what is 


for two 


equipment 
known as 


are 
the 





Engineers Ado rt the 
Dole i 


Unemployment insurance 
professional engineers will 
be a fact. 

According to an announcement 
issued by M. E. Meclver, secretary 
of the American Association of 
Engineers, plans have been com- 
pleted by that body for the relief 
of those active members of the 
calling unengaged. The _ state 
ment makes known that “the 
American Association of Engi- 
neers will presently arrange to 
cause this insurance to_ be 
written.” 


for 
soon 











Waikaremoana hydro-electric power 
development undertaken by the govern- 
ment of New Zealand. 

These valves are to be of the Larner- 
Johnson type with cast-steel bodies, the 
inlet diameter being 66 in., for a 645-ft, 
Read. Each valve will be fitted with 
three forms of control—manual, elec- 
tric automatic and remote, the last be- 
ing by means of push buttons mounted 
on the main switchboard. Should 
emergency conditions arise such as a 
turbine runaway or burst casing, the 
automatic gear will come into opera- 
tion, and close the valve in 60 seconds. 
As a reserve, in case of failure of the 
current to the operating motor, hand 
gear is provided which gives control of 
the valve from the turbine-house floor. 


Six Condensers in Building 
for Crawford Avenue 

Six radial-flow, single-pass, vertical- 
type condensers, totaling 90,000 sq.ft., 
and auxiliaries will be installed at the 
Crawford Avenue station of the Com- 
monwealth Edison Co., Chicago, IIl., to 
serve the three-cylinder 104,000-kw. 
steam turbine which the Westinghouse 
Electric & Manufacturing Co. is build- 
ing at the South Philadelphia works. 

Westinghouse has secured the con- 
tract to supply the condensers. 


Issues Specifications for 
Testing Materials 
Pending specifications recently issued 
by the American Society for Testing 
Materials cover alloy-steel bolting ma- 
terial, carbon-steel castings for valves, 
flanges, and fittings, forged or rolled 
steel pipe flanges and lap-welded and 
seamless steel pipe, all for high-tem- 


perature service. 
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| Obituary 





David Cady Davis, special patent at- 
torney for the Westinghouse Electric 
& Manufacturing Co., located at the 
Bloomfield works, of the Westinghouse 


Lamp Co., died in the Mountainside 
Hospital, Montclair, New Jersey, Jan. 
99. 


22, as the result of an operation. Mr. 
Davis, who was 41 years of age, had 
been associated with the Westinghouse 
company 1914. One year ago he 
was promoted to the position of special 
patent attorney for the Westinghouse 
company, with offices at the Bloomfield 
Works. 

George B. Preston, consulting engi- 
neer on power-plant design and opera 
tion for E. L. Phillips & Co., engineers, 
50 Church St., New York City, and life 
member of the American Society of 
Mechanical Engineers, died at his 
home, 200 Sylvan Ave., Leonia, N. J., 
Feb. 9. He was an instructor in me- 
chanical engineering at Sibley College, 
Cornell University, from 1888 to 1899, 
where he was graduated in 1888. He 
then became inspector of steam boilers 
and marine engines for New York 
State. In 1903 he served as mechanical 
engineer in power-plant design for 
Westinghouse Church & Kerr, becom- 
ing, in 1912, instructor in steam engi- 
neering at Columbia University. His 
death terminated his four-year associa- 
tion with E. L. Phillips & Co. 


since 
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W. C. Stettinius, president of the 
American Hammered Piston Ring Co. 
of Baltimore, Md., has been appointed 
a member cf the merchandising com- 
mittee of the Automotive Equipment 
Association, filling the vacancy caused 
by the resignation of T. H. Quinn of 
the National Lamp Works of the Gen- 
eral Electric Co. 

P. H. Dater, district engineer for the 
U. S. Forest Service at Portland, Ore., 
has been called to Washington to con- 
fer with the staff of the Federal Power 
Commission in connection with the 
Skagit River development and other 
power projects on forest lands. 

E. B. Newill has been appointed man- 
ager of the control engineering depart- 
ment of the Westinghouse Electric & 
Manufacturing Co., according to a re- 
cent announcement. Mr. Newill, a 
graduate of the Georgia Institute of 
Technology, joined the company twelve 
years ago. 

H. W. Brooks, formerly fuel engineer 
with the Bureau of Mines and later 
with the Fuller Lehigh Co., has joined 
the Erie City Iron Works in the capac- 
ity of consulting engineer. 

R. R. Row, advisory and sales engi- 
neer, 50 Church St., New York City, 
has been appointed as research and 
sales engineer on corrosion resisting, 
high strength metals, under special 
arrangements, by the American Brass 
Co., in promoting the sales of “Ever- 
dur.” Mr. Row has also taken up an 
account as advisory sales engineer with 
Charles Proescher, Inc. 
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H. D. James, who has been continu- 
ously associated with the Westinghouse 
Electric & Manufacturing Co. since 
1904, has been promoted to the position 


of consulting control engineer in the 
engineering department of the com- 
pany. 


S. M. Finn has been appointed by 
the Drake Non-Clinkering Furnace 
Block Co., Inc., as general manager of 
the company. Mr. Finn has long been 
identified with steam power plant work 
and was at one time assistant chief en- 
gineer of the American Engineering Co. 
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The Philadelphia 
A.S.M.E. will hold a 
Drexel Institute Auditorium, 32nd an: 
Chestnut Sts., the evening of Feb. 25. 
There will be a debate, “Resolved that 
coal can be burned in powdered form 
more advantageously than in any other 
way,” between teams from the student 
branches cf the University of Pennsyl- 
vania and Drexel Institute. 


of the 
in the 


Section 
meeting 


The New York Section of 
ican Society of 
neers will hold its next meeting 
nesday evening, Feb. at 
Machinery Club, 50 Church Street, 
York City. “Interestirg Phases of 
York City’s Water Supply” 


Amer- 
Engi- 
Wed- 
the 
New 
New 
will be pre- 


the 
Refrigerating 


any 


sented by William W. Brush, chief en- 
gineer of the Department of Water 
Supply, Gas and Electricity of the City 
of New York. 











Business Notes | 











The Chain Belt Co., 
and the 


Wis., 


Cleve- 


Milwaukee, 
Stearns Conveyor Co., 


land, Ohio, announce the change of 
address of their Pittsburgh office to 
704 Magee Blde., 336 Fourth Avenue, 
Pittsburgh, Pa. 


The Sangamo Electrie Co. announces 
the appointment of Reginald Mortimer 


Campbell as eastern district manager 
in charge of watt-hour and ampere- 
hour meters and electric clock sales. 
Mr. Campbell has been associated with 
the electrical industry for the last 
twenty years. 

The Blaw-Knox Co. announces an ad- 


dition to its engineering and 
ferece in the person of John 

president of the Arrowhead [ron Works 
of Pennsylvania, Inc. Mr. White has 
joined the organization of the 


selling 
White, 


recently 
Blaw-Knox Co. and has been appointed 
sales manager of the steel grating and 
flooring department. He will be located 
at the general offices of the Blaw-Knox 
Co. at Pittsburgh. 


The Hill Clutch Machine & Foundry 


Co., Cleveland, Ohio, recently appointed 
Charles C. Phelps, 473 Getty Ave., 
Paterson, N. J., as sales engineer for 


the metropolitan, New York and north- 


ern New Jersey district. The manu- 
facture of the Hill Clutch Machine & 
Foundry Co. includes everything for 


power transmission such shafting, 


as 


couplings, 
she 


POWER 


bearings, 
belt 


clutches, 
tighteners, 


pulleys, 


aves, speed trans- 


formers, agitators, gears and sprockets. 








Association 


Coming Conventions 


American Institute of Electrical En- 


gineers. KF, L. Hutchinson, secre- 
tary, 383 West 39th St., New York 
(ity Kansas City, Mo. regional 
meeting March 17-138, sethlehem, 
Pa. regional meeting Ap il 21- 

Pittsfield, Mass. regional meeting 
May 25-27 Summer convention at 
Detroit, Mich., June 20-24 inclu 
sive; Pacific Coast convention al 
lel Monte, Calif., Sept. 13-16. 


American OjiL Burner Association. 
Annual convention and exposition 
at Uuffalo, N. Y April 5-7, in- 
clusive; CC F. Olmstead, 350 
Madison Ave., New York City. 

American Refractories 
Annual meeting probably in April; 
I>. A. Texter, secretary, 2202 Oliver 

Bidg., Pittsburgh, Pa 

American Society of 
George I Seabury, 
Spring convention at 
c.. April 20 


tion at 


Institute. 


Civil Engineers. 
secretary ; 
Asheville, N 

\nnual — 
Col, July 13- 
Society of Mechanical En- 
ginecers, Spring meeting at White 
Sulphur Springs, W. Va., May 23 
2h Calvin W Rice secretary. 
Midwest regional meeting will be 
held in Wansas City, April 4-6 
inclusive; EF. S. Dewey, chairman 
of the KWansas City Section. 


Works Association, 
Niesley. assistant secretary, 
i70 Broadway, N. Y, Annual con- 
vention He tel’ Sherman, Chicago, 
June 6-11. 


American Welding Society. 
meeting at 29 West %th 
York City, April 27-28-29. 


of Tron 

hngineers. 
conjunction 

exposition at 


Denver, 


American 


Lmerican Water 
W. M 


Annual 
St., New 


and Steel 
Annual con\ 
With Iron 
Pittsburgh, 


Elee- 
trical 

tion In 
steel 


en- 
and 
Pa 


"” 


June 138-18, inclusive, 

lieating and Ventilating Exposition. 
Will be held at Twelfth Regiment 
Armory, New York City, March 
1-19 inclusi\ 


National Association of 
frigerating Engineers. Annual con 
vention probably in November; KE, 
HW Fox, 5707 W Lake St., 
Chicago, Il 

National Association 
Eengineers—Annual 
conjunction with the 
Power Show, will be 
Ambassador Hotel, 
Calif., Aug. 22-27 
Topman, secretary, convention com- 
mittee, Ohio State annual con- 
vention in Memorial Hall, Lima, 
Ohio, June 16-18, inclusive, in con- 
junction with the Northwestern 
Ohio Power Show: P. H. Grigsby, 
secretary of convention committee, 
Lima, Ohio New England States 
convention at Portland, Me., June 
17-18. Thomas H. Clark, president, 
Worcester, Mass. ; Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass. Indiana St: - con- 
vention at Anderson, Ma 27-28; 
George S, Billman, Nn 

National Board of Boiler 
sure Vessel Inspectors. 
meeting at Nashville, Tenn., 
econd week of Jun: 

National Electric Light 


Practical Re- 


of Stationary 
convention, in 
Pacifie Coast 
held at the 
Angeles 
inclusive, John 


Los 


and Pres- 
Annual 
during 


Association. 


A. Jackson Marshall, secretary, 29 
West 39th St., New York City. 
Annual convention at Atlantic City, 


week beginning June 6, 
Universal 


gineers, 


Crafismen Council of En- 
Thomas H. re- 


Jones, sec 


tary, 23 Linden Ave., Cherrydale, 
Va Annual convention at Buffalo, 
N. ¥. Aug, 2-6. 








The Railway & Industrial Engineer- 


r 
ing 


with the 
tric 


Co. of Greensburg, 
American 


Corp., 


Pa., affiliated 
Brown Boveri Elec 
has been awarded a contract 





Vol.65, No.8 


anc 
super-power out- 
the Public Servic 
at Marion, N. J. 


for all switching equipment 
work for the 154,000 
door substation of 
Gas & Electric Co. 


ste 





= 


| | Fuel Prices | 














COAL 


The following table shows the tren: 





of the spot steam market in variou 
coals, f.o.b. mines; mine run exce} 
Pittsburgh gas slack: 
Bituminous Market Feb. 14 
Net Tons Quoting 1927 
Pool | New tacee e $3.00@ $3.2 
Smokeless... Bost: 2.06 
Cleartield......... Soston 1.85@) 2 
Somerset, . , Bost er 2.00@; 2 
Kanawha...... Columbus....... 1 400 | 
Hoeking. , Cr “eae Spats v.23 2 
Pittsburgh..... Pittsburgh.... 1.80@ | 
Pittsburgh gas 

slack . Pittsburgh 1.49@ | 
Franklin, Hl..... 0 Chieng 2 51 
Central, Ill.... Chien ge 2.00 2 
Ind. 4th Vein.. Chiengo .... 2.25% 2 
A Kv.. 4 Louisville....... '.35 ! 
S. hk. Ky. Lonisville....... 1.60% 2 
sig Seam........  Birmingham,.... 1.50@ 2 
Anthracite 
Gross ‘Vons 
Buekwheat No. }. New York.... 3,00 4 
guckwheat No, t. Philadelphia 2.500 4 
Birdseye. .... New Yorl 1.60@ 2 


FUEL OIL 


New York—F eb. 17, light oil, tan! 
car lots; 28@34 deg. Baume, 5%e. p: 
eal.; 36@ 40 deg., Gie. per gal. f.o 


Bay onne, N. J. 


St. Louis—Feb. 9, tank-car lot 
f.o.b. St. Louis; 24@26 deg., $2.02 px 
bbl.; 26@28 deg., $2.07 per bbl.; 28 
39 deg., $2.12 per bbl.; 30@32 deg 
$2.17 per bbl.; 32@36 deg., gas o 
6.23¢c. per gal.; 38@40 deg., 6.98¢. px 
gal. 

Pittsburgh—Feb. 8&8, f.o.b. local 
finery; 30@34 deg., fuel oil, 6%c. pe 
gai.; 36@40 deg., fuel oil, 7c. per ga 

Philadelphia—Feb. 8, 27@30 de; 
$2.52@$2.58 per Dbl.; 138@19 de 


bbl. 


Cincinnati—F eb. 
f.o.b. local refinery, 
62ec. per gal.; 
530@32 deg., 7 


$1 I0@ $1. 96 per 


14, tank-ear loi 
24(@26 deg. Baun 
26@30 deg., 68e. per gal 
e. per gal. 

Chicago—Feb. 7, 
Oklahoma. freight 
bbl.; 24@26 dee., 


30 deg., $1.35; 30@32 


tank-ear lots, f. 
to Chicago, 92e. 
$1.27% per bbl.; 2 


deg., $1.75 


Boston—Feb. 14, tank-car lots, 
12@14 deg. Jaume, 4.8c. per gal.; 
32 deg., 6c. per gal. 


Dallas—Fe b. 12, f.o.b. local refin 
26@30 deg., $1.75 per bbl. 
Tool Co.. 


The Chicago Pneumatic 


East 44th St.. New York City, 
closed its own offices in Dallas 
Houston, Tex., incident to the app: 
ment of Whealton & Townsend, | 
with main oMices at 120 East Bi 
St., Tulsa, Okla., as distributor: 
Chicago Pneumatic products in 
State of Texas east of Meridian 
Whealton & Townsend, Inc., will 

tain sales and service offices in 


Dallas and Houston and will esta! 
additional offices elsewhere when 


ditions warrant. 








February 22, 1927 





| Trade Catalogs : 

















Piston Valves. — The Schutte & 
Koerting Co., Philadelphia, Pa., has is- 
sued bulletin No. 8-T which illustrates 
and describes the piston valves (Klinger 
patents) manufactured by the company. 
of American and 


Catalog Industry 





POWER 


issued in the Russian language a most 
elaborate commercial compendium of 
the United States prepared dis- 
tribution among business and _ trade 
executives and all important purchas- 
ing agents, technical men and _ profes- 

of the Soviet Union. The heavy 
volume of 1,076 large pages, 9x12 in., 
with 2,800 illustrations, appears coin- 
cidental with the completion of two 
years American-Soviet trade. The 
volume’s 648 pages of American 


for~ 


sors 


of 


) 





onl 


Union and of Canada. Virtually every 
important American manufacturing 
corporation is represented in the pages. 
Following the advertising section is 2 
complete index of 155 pages, alpha- 
detically listing American manufactur- 
ing produets with the makers of each. 
Seven thousand products are listed in 
the index, with 45,000 firms and cor 
porations. A section the volume is 
devoted to 28 articles by leading Amer 


e 
Ot 











| CW 





adver- ican technical experts setting forth va- 
Trade——The Amtorg Trading Corp., tising contain the insertions of 382 rious phases of Ameriean technical and 
165 Broadway, New York City, has manufacturers of 30 states of the manufacturing development. 
: y; I 
ae = aaa a 
\| 

















Ark., Nashville—Southern Ice & Utilities 
Co., Sante Fe Bldg., Dall Tex iwarded 
nt t for the construction a 70 ton 
ld st plan neluding engin 
t h , to kX. M. Sproul Constru 
‘o., Strauss Blds Chicago, Ill Iost 
ost £190,000, Contri for ma 
l aw irded, 
Calif., Burbank—City plans waterworks 
nprovements neludin pumping plants, 
ervoil et Icsstimated cost $150,000. 
R. Mir engin 
Catif., Santa Monica—Miramar Hotel Co 
ime ! contract fo the construction fia 
) story hotel inceludin power plant, on 
n Ave., to Scofield Engineering & Con 


ruction Co P Finance Bldg., Los 


timated co t $1,25 


. refrigeration and ventilation sys 
ms, elevators, ete., will be installed 
Calif., Santa Monica—Mutual Shares 
roperty Ine., 221 Santa M 1 Bivd., is 

plat 1 yared - he Y 

1ofa TY {I a res | a 
luding n h ? ter e] rs, 
t Third St. and Santa Monica Blvd 
mated st F750.000 M Ik. Durfee, 
( reial lexchat Bldg., is archi- 
Calif.,. Van Nuys —Glendale Creamery 
“0 755 West Doran St plans the con 
uction of a pasteurizin nd refi ration 


nt Estimated cost $50 


Conn., Hartford—tTiartford 


] 1 Si 


Flectric 


having 


Light 
plans 


n, Vv bre i 





pared for the construction of addition to 
t including mercury boilers. ete. at 80 
th Meadow St Stone & Webster Tne., 
Federal St Boston. M is rehit 
1 engineer, 
l., Chieago—Allerton Club, W. H. Sill 
Mer., 710 North M higan A is 
plans prepared for the construction 
club building idit heati 
n elevate ete it Huron S ind 
, \ | mated t 21 OOO0 
r a& Ocd 69 Lexineton Av 
v York, N. ¥ re re} ts 
ry Chicago —( VV Mort 111 West 
. mn St in % fives bre red 
nstructt 7 Y part 
i? idins . he é at 
ind Division St | dad cost 
One Hooper & Janusch S79 North 


St., are architects 


Chicago—MeNally & Quinn South 
Salle St., Archts., is having p'ans pre 
d for the construction of a 15 ¢ 17 

apartment including electr refris 
on system, elevators, ef« it 70th Pl 
South Shore Dr. Estimated cost $2,- 
ONO, Owners name withheld 

Ta., Towa City Citv pla waterwork 
Ven t includit 1 Noe re 
hig) qd low ul pumps, ete 
d « $75 00 
Ta., Sioux City France Building Co., A 
ford, Pres., 307 Frances Blde.. will re 
r for bids f tl ( truction of 





a 3 T > I ted cost 
CW. & ( o. ” 1 e 

( a ‘ r 
La Lake Charles—Local c/o 
GS M Ir } 2] ; is 
nr r J pr r the 
. } ] dine 


Md., Baltimore—Crosse & Blackwell, c/o 
Clark, MacMullen & Riley, 101 Park Av 
New York, N. ¥ awarde¢ 
for tt a power plant at 


iastern 


Iengrs., 
Ps 


eonstruction 


Ave. and 42nd St., here., to M. A 

Long Co., 10 West Chase St., Baltimore 
Mad. Estimated cost $400,000 

Md., Vienna—TEastern Shore Gas & Fle 

tric Co., Salisbury, Md., th 


subsidiary of 
‘orp., 165 Broad 
York, N Vex plans the construc 
‘ 000 hp. turbin tation here 
lMstimated cost $2,000,000 Private pla 
Mass., Boston—M. C 


rt 
St having sketches made for the eor 
f ) 


National Public Service ¢ 
Wav, New 
tion of 


1 
t it 


struction 





lo story off] ind loft build 
} oad St Iestimated cost $1,500,000 
kall, Clapp & Whittemore, 1 We st 

are architects. 
Boston—John Ham < Mutual 





Maas., 
a “aaa 









4 ‘ ‘ rocker, | 
197 ¢ rendon St warded tract for 
th const n f a #4 storys ddition to 
‘ uuilding Clat da Stuar as 
J s Aves Py r. Sou & So ( St) 
Bo n St Iistimated « t $1 My 
Mass... Boston Massachuse General 
Hospital, Fruit St., is } ing plans pr 
parcrd r the construction of an 11) ston 
hospit Estimated cost $1,000,000. Coo 
lidge, Shepley Bulfinch & Abbe Ames 
hid yn wre ar hitects 
Mass., Salem—Salem Electric Co.. c/o 
H. Tenney & Co., 200 Devonshire St.. Bo 
ton, Eeners., awarded contract for the eon 


struction of addition to switchboard build 
ing to L. R. Porter Co., 6 New 
estimated cost 


Mich., St. 


Derby St 
z $1), yn 


Joseph Hots 





hay prelir Y sketches made for the 
nstruction of a hotel at Lake Iiilvd 

Ship St Estimated cost $600,000, Por 

Pond, Martin & Lloyd, 6 North Michigan 


Ave., Chicago, TU 
Minn., 


are ari 


Gateway 


Minneapolis 


W \W 2m res., 600 Temple Ct., plans 
the construction of a 3 or 4 tory hotel 
nd ¢ building at 13th St ind Harmon 
Pl. Estimated cost $600,000.) Architect 
not selected 

Minn., Thief River Falls —City, P. S 
Pederson, Clk., will receive bids until Feb 


24 for 


presen 


rebuilding power 
capacity of 350 hp 
Jacobson Engineering 


plant, to doubl 
Estimated ce 
Co., 430 


st 
SSOLO00 











Oak Grove St., Minneapolis, is enginee 
Miss., Hattiesburg——Chicarco Syndicate, 
c/o Hattiesburg Chamber of Commerce, T 
S. Jackson, Secv., i having prel inary 
plans prepa for the cor ruction of a 
7 story d theatre building I i 
mated cost TOOL,000 
Missouri—T he Kansas City Power & 
Light Co., 14th St. and Grand Ave IKansa 
(itv, plan the construction of a hydro 
electric plant in southern Mi uri esti 
lated cost $20,000,000. Private plan 
Mo., Clinton Missouri Public Serv 


Co. has acquired the plant of 


uri Power Co. and plans the construction 
of addition to power plant and installation 
of equipment to double the cap tv, also 
transmi on lin from Clinton to Plea nt 
Hill Mstimated cost $852,000 Privat 
plans 

Mo., St. Louis—Syndicate, c/o W H 
Gruen, 1510 Chestnut St. Archt., is having 
preliminary plans prepared for the = cor 
stru story and 











Neb., Beatrice—City havin 
nary plans prepared f Ww rw i 
provement neluding pumpin equipme 

HOO,000 gal, storas re oir, ¢ Cie 
Thornburgh, City Hall, is enginees 

Neb., Palisade—T. ( Kre r, plan t] 
eonstru ofa hydro-e I power pla 
and dam, 80 ft. higwh, Joo 1 Leo lon 
estimated cost $44,000 Privat plan 

N. J., Highland Park—St. Pete General 
Hospital \ Morri 94 Somerset St., 
New Brunswick, will soon award contract 
for the ‘ I ruction of " ) tor h 1) t 


Vontclair—Glen 


is laving preliminary plat ! pared fer 
the « truction of nurss homie nelue 
n m heatir ten ] ! ted « 
$ ooo York & Sawvyve my] t 42nd 
st New York, N. ¥ tre architect 

N. a Albany Alban Port District 
Comn lear t} eonstru , «oft 1 uni 
to cold and 4d torage warehou Mest 
mated « Load 00 

ys 2 Brooklyr ] T. Conte Qo Tin 
ingston St., havin pl prepared for 
+} : truction « ry offic build 
ing at 140 Remsen St Mstimated cost 
PHO LOO Sl & Bry n lot) Montague 
St iT rehite 

N. Y¥.. New York Siglevy Realty Corp., 
S & W Gilatzes, 152 West find St 
warded ntract for the construction of an 
othe building at West 46th St » Rhode 
& Koppell 47) Madison \\ lestimated 
ost $600,000 Steam heating vstem, el 
itors, Will be installed 

N Y.. New Work M Zip ao WS t 
43rd St... Areht., is preparing plar for tt 
eonstruction of a 16 story offices and stor 
building Including team heating ter 
elevator et it Z2e Hast 34th St lest 


mated eost $800,000 Owner's name wi 





) Rochester — Gordon & Koelber 
HMiram Silbey Bldg, Areht will Oon re 
ceive bids for the construc on of a 1°? story 
office and fraternal building neluding re 
frigeration and ventilation Vste boiler 
Wimming pool. elevator ete., at Chestnut 
and Lawn St for Knights of Columbu 
700 East Main St Estimated eost $1,500 
aoa Ss. F tone South Ave., is engi 


Saluda Mavor 


& Bd. of Aldermet 


Will recein bid until Feb eo 10r water 
worl lnprovement neluding impounding 
dan pulpit fation, centrifugal pump, 
pipe line t G. ¢ White, Durham, 
engineer 


O., Cleveland—City is having preliminary 


plan prey 1 fo Wwaterwork improve 
ments includ OOO O00 oy] pumping 
station and filt m plant, ete \ L, 


tion 
Hall, is engineer 
Falls — Ed. of KMdue 
Clk., will soon vard con 
nstruction of a ce 1 he 

1) boiler tokKers, ete 
A. M. Allen & Co., 7016 Tu 


tnd © 


O.. Chagrin 
Pursley 


vtion 





‘ ) 1 
? ( idinge 


Davton 


0., Dayton 
( eontract for the econ 


sldz., awarded 
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Storage & Ice crease the capacity to ton. Estimated 














rded contract cost $40,000. Private plans Machinery 
d cold tora will be required. : ; : 
pe n S ( \I Tex., Midland—Gulf Production ( 0., con- 
d « LO 006 trolled by Gulf Oil Corp. of Pennsylvania, 
Frick Bldg., Pittsburgh, Pa., has acquired 
” Dover—L f Co receive a 320 acre site and plans the construction 
t ( ruction of! of a pumping station and pipe line, here 
nd po r plant. Estimated cost $400,000 Machinery will 
be required 
Okla Bartlesville——Cit pl to Tre- Tex., Quanah — Southwestern Light & 
t t tel } plant includ Powe Co., is having plans pre pared for the 
lost ed cost construc n of a power plant on Lake 
1) 11 erin Pauline near here Estimated cost $225,- 
Pld i Y 000 Private plans. Machinery will be re 
Rel quired 
hi vello——t let n ele m Feb 
Bog rry it ‘ } | Tex., San Angelo—West Texas Utilities 
, my ! et Co H. Hoppe, Supt., Abilene, will build 
ee | | Bld Oklahoma t ldition to steam power plant on Lake 
Concho near here by day labor Estimated 
cost $300,000 Sargent & Lundy, 1412 
Okla., Ponen City | ( Millin Edison Bldg Chicago, Il., are engineers 
d {1 r the yistruction 
( i boil and ¢ Tex., San Antonio—A. H. Shafer Estate 
‘ I Dunning 118 North St. Marys St., had plans pre- 
Cfonst t ‘ } ! Hudson St., } ed f th construction of ¢ ] Story 
7 | l hotel cludir circulating ice Water Sys 
te high speed elevators, ete at St 
Okla Tulsa \ ] l ( I ro- Maat nad Pecan St Estimated cost 
um Bld plans $500,000. P. G. Silber & Co., 331 Bedell 
| 1 I I B ie rehitects 
t ( he ti ; 
| ed cost rex San Antonio Wood Properties 
$ ( Land Corp., H. C. Wood, Travis Bldg vill build 
1 nl Rid | ( \I irchi F , tory hotel at Navari and Martin 
re ; St by day labor Estimated cost $850, 
) Kelwood Co., Tr i Bldg., is archi 
Pa Kochester— i | M tect nd engineer Refrigeration and 
( hid construc ventilation tems, boilers, elevators, ete 
i 1 ill 1 nstalled 
| 0 A 9 ; 
Wash., Longview—Long View Lumber 
Co., plans extensions and improvements to 
Texas ‘ . ('tilit Co., San po r plant including ¢ oO kw. generator 
Angelo ! CVdTVAT pleat pre and boilers to nere ‘ the eapacit 
pared r tl truction of a b-station from 18,000 to 24,000 kw The plant will 
e 7 "4 i. tran ission furnish electricity for Longview, Ryderwood 
to T ! Pri te and veral other towns in the vicinity. 
} tion | be eon 
1 Mertzen. Sherwood acl Barn Ont., Toronto—Chateau Benvenuto Ltd, 
rt | ' f ill plant will i. L. Clemens, Pres., 40 Richmond St., W., 
! | has acquired a site and plans the construc 
tion of a hotel including steam heating and 
Tex Brow nsville—Catholic J College, refrigeration systems, elevators, ete. Esti- 
fam. I " had plans prepared rm mated cost $3,000,000 KE. Bird, 63 King St. 
! \ junio ollege includ ik., is architect 
! I ventilati 1 ystems, _ - 
o t Estimated ost Ont., Toronto—Toronto General Hospital. 
an 1) plat College St.. plans. the construction of a 
group of hospital buildings including power 
Pex Brownwood Morgan-Wade Utili- house, ete., at College St. and University 
( | t prepared for the \ve Estimated cost $2,500,000 Archi- 
ld to i lat to in tect not selected 








POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 
to make your requirements known 
TIIIIIIIItTItitiitiiritiitiiiiiiiitiiiitiiiiriiiiiiiitiiiiiiliiilit 


A. W. WELCH 


Power Equipmen. Information Bureau 

Tenth Ave. at 36th St., New York, N. Y. 
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Name 

Company Plant 


Address 
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Equipment Wanted 


PEUECPUDEEAGEGEOEOROHOHOENES 


PTTL 


PITTI 


Colo., Denver—Puresau of Reclamation, 
will receive bids until Mar. 15 for one 3,400 


hp. hydraulic turbine, one 3,000 kva. gen- 
erator, three 1,000 kva. transformers, one 
37,000 v. oil circuit breaker, switching 
equipment and six disconnecting switches, 


etc. for Guernsey power plant, North Platte 
project Nebraska-Wyoming 

Fla., Miami—W. §S. 
Apts., is in the marke 
yi Ks, ete. 

Ill., 
in the 


Clyde Court 
compressor, 


Meserve, 
t for air 


Murphysboro—Acme 
market for a 100 hp 
direct connected to 100 kw 
Ill., Springfield —G¢ 
& Chemical Works, 
Bank Bldg., is in the market 
including two steam boilers, 
proposed new plant to be re 
iv. Co., Exchange 
to fire loss 


China Co 
steam engin: 
generator 
Smith Color 
‘irst Nationa 
for equipment 
pumps, ete. for 
built by Wabast 
, St. Louis, Mo 
timated cr $200 


orge B 





replace 


st 


000. R. Howard, chief engineer 

Minn., Thief River Falls— City, P. S 
Pederson, Clk., will receive bids until Feb 
24 for complete equipment including two 
water Wheels, flood gates, et for powell 
plant. 

Mo., Clinton Missouri Public Servic: 
Co. has acquired the plant of the West 
Missouri Power Co. and plans the installa 
tion of equipment for proposed addition t 


power plant double the 

Mo.. St. Louis—Sternberg Dredging Co 
7 Arcade Bldg., will re bids about 
Mar. $1 for electrically dredging 
equipment, Diesel engine, proposed 


to capacity 


LTO6 cele 

driven 

ete. tor 
) 





dredge boat. istimated cost $250,000. 
N. C., Greenville—Water & Light Comn 
M. Swartz, Supt will receive bids unti 


Mar. 15 for one 750 hp. sectional header 
water tube boiler nd stoker with motor 
drive and motor driven fan 

N. C., Saluda—Mavyor & 3d. of Alder 
man will receive bids until Feb. 23. for 
centrifugal pump for proposed waterworks 


improvements 


0., Columbus—Hamilton-Parker Fuel & 


Supply Co., D. Sherzer, Pres. & Mer., is in 
the market for loading and unloading 
equipment for proposed new yard for coal, 
sand and gravel, ete., at Broad St. and Big 
Four tracks 


0., Dover—Bd. of Control, 
bids until March 15 for a 
stokers, ete fo 


tric light and 


will receive 
turbine, two 

proposed addition to elec- 
power piant. 

OKla., Wewoka—City 
nary pl prepared for the installation of 
a 400 hp. Diesel engine and generator i 
pumping siation. Estimated cost $35,00/ 
Engineer not selected 


Pa., Philadelphia 


is having prelimi 


plans 


Dept. of City Transit 
1 


H. FE. Ehlers, Dir., 1211 Chestnut St., will 
receive bids until Feb. 23 for heating sys 
tem and compressed air lines for general 
repair and inspection shops, two 330 hp 
Water tube boilers, one auxiliary boiler, 


vacuum pumps, hot water generator 
circulating pump, incinerator, etc. for Broad 
St. subway. 


and 


Tex., Borger (mail Hillsboro) - Pan- 
handle Power & Light Co., Amarillo, plans 
the installation of a 7,500 kw. turbo 
erator unit using Stirling boilers 
auxiliaries to increase the capacity 


gen 


and all 
to 20, 


000 kva. for proposed addition to light and 
power plant her: 

Tex., San Angelo—West Texas Utilities 
Co., H. Hoppe, Supt., Abilene, is in the 
market for one 5,000 kw. generator, three 
high pressurs boilers, ete., for proposed 
addition to steam power plant on Lak 
Concho near here 


ctrical Engineers Ltd 
is in the market for one 75 hp. slipring 
one 150 hp. squirrel « and one 150 hy 
synchronous type motors, 3 ph., | 
evele, 2,200 WV 


Alta., Calgary Ele 


age 


electric 


Ont., Toronto—City 
stallation of a low 
cluding electrically 
pumps, ete., in A 


Council plans the 
lift pumping plant ir 
driven centrifug 
shbridges Bay Estimat 
P rs Ann R. C. Harris, City Hall, 
engineer 


cost $5 


Que., Three Rivers—City is in the mark 
for a 1,000 g.p.m. automatic pump for pr 
posed tunnel on St. Maurice St. Estimat 


t 
cost $160,000 Z. Lambert, is engineer 





Portugal, Lisbon—lIlidio Mariz Sin 
Eng., Central Tijo, Jungueira, prices <% 
catalogs on refract products for ste 





boilers, aluminum 


missions, ref 


electric tra 
(tower iT 


for 


es 





plants 


ndensers 


duces systems) for ce 





